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PREFACE. 



I 



preparation of this work, the aim of the author h 
I to furnish a brief and comprehensive test-book, 
which no more of theory shall be introduced than is necessary 
for the illustration of eiich principles and processes of arith- 
metic aa are needed in the common business of everyday life. 

The work is thoroughly inductive in its methods. The 
principles and processes of computation are developed by in- 
ductive questions and exercises; the order of arrangement 
md gradation of the topics and applications is logical and 
progreeaive, hence, practical; the detinitions and rules are 
dear and concise; the applications, both oral and written, 
are numerous and varied, familiarizing the pupil with ordi- 
nary business transactions. 

The drill and oral exercises presented in the fundamental 
rnles are peculiarly adapted to secure rapidity and accuracy i!i 
de use of numbers, and to papils who have not been thorough- 
ly drilled in similar eserciaee, either vrally or in any first 
iook, these ai'e of the first importance, and are a sufficient 
preparation for the written work that follows in each topic, 
Hence, pupils who have received only oral instruction in the 
lower primary grades, may take np this book without first 
naing a more elementary work. 

Those who are already familiar with such exercises should 
not pass over them wibhout a thorough review of the same, 
the written work of each topic being quite as full, both of 
abstract and of applied examples, as any other similar book. 

Many new features have been introduced, which i 




acknowledged improvementa. Some nete method.^ and illuslra- 
tioiis, favorable to clearnesa and brevily, will be noticed; ruUt 
have been reduced to the minimum number; a single rule, 
each, la given for MultiplicatioD, and for Division of Fraetionsj 
onlj tioo, for all cases of Reduction of Denominate Numbers, 
whether integral or fractional ; /ormwiis are substituted for 
rulea, whenever they clearly indicate the steps to be taken in 
the solution of examples ; and when the principles, explana* 
tioDB, aud processes make the rule obvious, it is omitted, and 
the pupil left to construct one iu his own language. 

Cancellation is made very prominent, especially in Prae- I 
tions, luterest, and Proportion. Its application in working I 
Interest, Partial Payments, and Proportion presents some new, 
valuable, and practical features. 

Such topics, rules, and applications as are of minor impor- 
tance to the majority of Grammar School pupils, who are 
qualifying themselves for the ordinary business of lite, have 
been placed in an "Addenda," and may be taken up in their 
proper connection with kindred mutter in the body of the 
book, or at its close, or omitted entirely, and thus the course 
completed independent of them, at the option of the pupil or 
teacher. l 

The endeavor of the author has been to present a clear, sys- 
tematic, and comprehensive test-book, sufficiently full for the 
student and ordinary business man, introducing the latest 
improvements, discarding obsolete terms, repetitions and need- 
less theories, aud ao in quantity and giialily of matter to 
economize time, labor, and money, and at the same time give 
vni/y, si/stem, and practical utility to the science aud art oi 
computation. How nearly this end has been attained can be 
determined by the only true test of a test-book — its use in tha J 
olaas-room by the intelligent and esperienced teacher. 

D. W. P. 

Brooklyn, July, 188& 
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FisH's Arithmetic. 



NUMBEE TWO. 



of uumbers and the art of 



1. Arithmetic is the s< 
computation. 

As a geienee, arithmetic tre&tE oF the natare and properties of numbers. ^ 
As an art, it teaches how to applj a knowledge of numbers to practical j 
md businesB purpoees. 

2t A unitis one thing, or a, group of thuigsiegardkedL6& one. ' 

3. A number is a unit, or a collection of units. 
Thus, one, *ix ; f,m booke, eight days, are nambera. 

k Diimlnr answera to the questioD, " Roa manyl" 

4. An integral number or integer is a number rep- 
resenting whole things. 

Thna, 5,7; 13 books, 9 men, 30 days, are int«gers or whole things. 

5. The unit ofu nttmfieriB one of the collection form- 
ing that nnmber. 

ThoB, I Is the unit of 4 ; 1 dollar Is the unit of G dotlars. 

6. Like numbers are nnmbers having the same kind of 
unit, or that expreas the same kind of quantity. 

Thos, 3 and Q. 3 days aud 6 da'ji, S cents and 10 ccnU are like nun _ 



I 



NOTATION AND NUMERATION. 

7. Notation is a method of writing numbers. 
NumberB are expressed by words or characters. 
The characters maj bo either /jwres or letters. 

8. Numeration is tlie method of reading uumben e 
pressed by characters. 

9. Arable notation employs ten different characton-l 
t^\^& figures, to express numbers, viz.: 



4 


B 


3 4 5 


b 


7 8 


Sa^U. MO, 


too. 


lhT«. ftmr, Jtc6, 


Jlc, 


.«*n. dffW, 



L 



The first charaet^^r, naught, is also called cipher, or zeH 
and when standing alone, has no value. 

The other nine are called significant fignres, becaase eachi 
las a value of its own. They are also called digits. 

These ten characters, when combined according to certain 
principles, can be made to express any number. 

10. In representing numbers, objects are supposed to be 
arranged in groups of ten, each group being ten times as great 
as the ne.\t lower group, and having a different name. Hence, 
we have single things, or units ; next, groups containing ten 
units, or one ten; next, groups containing ten tens, or o»0 
hundred; and again, ^ro7*ps containing ten hundreds, or OTW 
thousand, etc. 

11, This method of grouping is called the decimal sys- 
temt from the Latin decern, which signifies ten. 

The succesaive order of unita in a number form a scale; 
and when the increase or decrease ia uniformly ten, it is called 
a decimal scale. 



^ NOTATION AND NUMERATION. 

12. The first nine numliera are each expressed by 
B &vngU figure, and are called units of the first 
order. 

13= Since there ia do single character to express 
the number ten, by grouping ten ones or units of 
the first order into a larger collection, there is 
formed a unit of the second order, called ten, 
'written 10. 

In the same manner are expressed, 

2 tens, or Twenty, by 20, I 8 tet 

3 tenB, or Thirty, by 30, 7 ten 
' tens, or Forty, by 40, 8 tec 
6 lens, or Fifty, by 50. I S ter 

The greatest namber that can ijc 
expressed by two figures is 99. 

14. BygroQpiug ten units of il 
second order or ten tens into a liii^ r 
collection, there is formed a unit l1 
t-lie third order, called onehundnd, 
written 100. 

In like manner are expressed, 

2 hundred, by 200. 

3 hundred, by 300. 

4 hundred, by 400. 
6 hnudred, by 600. 



r Sixty, by 60. 
r Seventy, by 70. 
r Eighty, by 80. 
r Ninety, by 90. 




6 hundred by 600 

7 hundred by 700. 

8 hundred \n 800. 
hundred by 800. 



The numbers from one hundred to nine hundred ninety- 
nine inclnaive are expressed by writing hundredb in the third 
place from the right, tens in the second place, and units in 
the first place. 

The greatest number that can be expressed by three figures 



'NOTATION AND NUMERATION. 



15. By grouping ten uuitB 
of the third order or Un hun- 
dreds into a larger collection, 
there is formed a unit of the 
fourth order, called one thou- 
sand, written 1009. 

la like manner are expressed, 

2 thoosftnd, by 2000, 

3 tbouxand, by 3000. 

4 thousand. b}r 4000. 
6 thousand, tiy 5000. 
6 thousand, by 6000. 




7 thouBand, by 1000. 

8 thouB&ad. by 8000. 

9 thousaiid, by 9000. 



The nnmbers from ono thousand to nine thousand i 
hundred ninety-nine are expressed by writing thoitsands in tJ 
fourth place from the right, hundreds in the third place, , 
in the second place, and uniis in the first place. 

The greatest number that can be expressed by four figan 
is 9999. 



16. In the same manner, other new orders are formed to* 
represent larger numbers, by grouping fen units of the fourth 
order to form the fifth order, or te?is of thousands ; and ten 
units of the fifth order to form the sixth order, or hundreds 
of thousands, eto. 

TTras, 432076 repraaenta 6 units n[ the firft order. 7 tinita of t\ie teeond 
order, units of the third ordp.r, 3 units of the fovrth order, B units of 
the j!ft/i order, and 4 units of the aixtk order, and is read, FvuT hundred 
thirty-tiM thousand ieeerUy-tix. 

Table. 
10 Units (i) mttka 1 Ten, written, JO. 

10 Tena (Irt) '■ 1 Hundred, " lOO. 

10 Hiindreda {tOO) - 1 ThouBsnd. '■ 1000. 

10 Thousande (WOO) " 1 Ten-thousand, 



17. Ofders of units are denoted by the position of the ' 
iflgnres used m expressing a Tiatnber. 

Thni, S32 repreBenlH 2 units of the jlrtt order, 3 tinits of tbe HWTtd 
ier, or 3 teni, acd >^ unite of the third order or 5 hundrcda, and is read 
Jtoe huTtdred ikirty-ltco. 

PHiircrPLB3. — I, Ten units of any order in a number mdkt 
one unit of the next higher order. 

n. When a figure is moved one place to the left, it represents 
units often times the value it did before. 

in. When a figtire is moved one place to the right, tl repre- 
aents units of one tenth the value it did before. 

Wben anj' order of unite \n a number is vacaot, the place abonld be 
flilad with a cipher. 

DRILL EXERCISES. 

18. Copy and read the following numbers, naming iq each 
^e number of units of each order : 



231 


128 


727 


810 


2190 


426 


661 


636 


244 


1927 


1543 


1020 


32507 


7638 


52803 


3473 


1256 


53106 


62732 


60032 



Write in flgnres and read : 

1. Seven ouits of the foilrth order, eight of the second 
Wder, and three of the first, 

2- Three units of the iifth order, two of "the third, and one 
rf the first. 

3. Two units of the sixth order, nine of the fifth, four ol 
^e third, one of the second, and seven of the firat. 

4. Forty-seven thousand six hundred forty. 
6. One hundred forty-six thousand five hundred, 

6. Ninety-five thousand three hundred ten. 

7. Four hundred seventy thousand two hundred. 

8. Eight hundred five thousand one hundred three. 



19. A period is a group of three orders of nnitB, conatinj 
from right to left. 

The first period on the right is called unttb' period, the 
thousands' pehiod, the third, uiujoks' febiod, etc., aa ehowi 
followiDg 



— 


|- BUlione. 


MillioDE. 






[Inita. 


Names ot 
























Orders 


1 
1 


















a! 




Ukitb. 


i 


i 


. 


1 


■a 


1 


S 


.1 


1 

1 


§ 1 




M 


^ 


D 


[ 


^ 


D 


ca 


& 


D 


H 


&S u 




5 





4 


1 


2 


7 


3 


6 


4 


5 


4 9 


Numbers 






2 


3 





4 


2 


5 


1 


7 


3 


be rea^l. 








3 


4 


5 


7 





6 


2 


4 9 














6 


3 


2 





7 


6 1 



Beginning at the Tight, the order of limple umU occnpies the first 
place ; tent, the second place ; hundreds, the third ; Ifiotitanda, the 
fourth ; ten» of tkoumnda, the fifth ; hundreds of thousands, the aixth ; 
miUiont, the seventh, etc. 

Each period is read like a number of three fiRures, giving it the nafot 
of the period ; lliua, the first number above la read, 50i biUion 187 million 
8U thousand 54S. 



IaO. Rule for IHotatios.— Begin at (he left, and write the 
hundreds, lens, and units of each period in their proper order, 
filling all vacant orders and periods with ciphers, 
88} 



21. EtiLB FOR Numeration. — ^1. Begin at the right, and 
separate the vumber inlo periods of three figures each. 

, Begin ai the left, and read each period as if it were units, 
'ng each its name. 



DRILL EXERCISES. 

23. Express the following numbers by figures: 

1. Twenty-six tbonsand twenty-six. 

2. Fourteen thousand two hundred eighty., 

3. One hundred seventy-six thousand. 

4. Four hundred fifty thousand thirty-nine. 
6. Seven hundred twenty thouaaud fifty-six. 

6. Two hundred forty-nine thousand five hundred. 

7. One million ninety-six thousand two hundred ten. 

8. Seven million thirty-six. 

9. Five hundred sixty-three thonsaud fonr. 

10. One million ninety-aix thousand, 

11. Ten million ten thousand ten hundred ten. 

12. Four hundred eighty-three million eight hundred six- 
teen thonsand one hundred forty-nine. 

13. Seven hundred fifty million six thousand nine hundred, 

14. Ninety-nine billion thirty-seven thonsatid four. 

15. Five billion eighty million one hundred ten thousand 
iBEventy-five. 

16. Ten million two hnndred forty thousand aeveuteen. 

17. Four hundred twenty-six billion twelve million eight 
lundred sixty. 

18. Four hundred eighty-three million eight hundred six- 
teen thousand one hundred forty-nine. 

Copy, point off, and read the following numbers: 



19. 24835. 


25. 


310420. 


31. 


63000008. 


80. 500037. 


26. 


6423001. 


32. 


8900406. 


21. 20304. 


27. 


120897. 


33. 


250708590. 


32. 600317. 


28. 


4058205. 


34. 


466270035. 


33. 108300. 


29. 


31628045. 


35. 


3730016000. 


24. 100103. 


30. 


84076301. 


36. 


42020871400. 



ADDITION. 



INDUCTIVE EXERCISES. 

33. 1. How many are 2 poands and 3 ponnda ? 3 p( 
and i pounds? 5 pounds and 3 pounds? 

2. Can you unite 6 books and 4 pounde? Why not? 

3. Can you unite 3 pounds and 7 pounds? Why? 

4. How many are 6 imits and 4 unite? 

5. How many are 3 tens and 4 tens ? 5 tens and 3 tans? 

6. How many are 4 hundreds and 6 hundreds? 

7. Whiit is the unit of 3 men ? Of 12 rods ? Of 8 tens? 

8. What is the unit of 4 tens? Of 6 hundreds 
these unita be united ? Why not ? 

9. What kind of numbers only can be united? What' 
orders of units ? 

10. How many are 9, 3, and 6 P 6,3,and9? 3,6,and9? 

11. la the result changed by uniting the same numbers in 
a different order? 

13. A farmer sold G sheep to one man, and 9 to another. 
How many did he sell to both ? 

13. If a coat costs 10 dollars, and a pair of boots 8 dollars, 
what is the cost of both ? 

14. James gave 4 pears to Qeorgc, and 5 to Belle, and 
kept 7. How many pears had he at first ? 

15. In a shop are 8 men, 6 boys, and 7 girls at work. How 
many persona in all are at work ? 

TmsciPLS.^Only like numbers and units of the same on 
can be added. '■ 



1 



i 



DEFINITIONS. 
34. Addition is the process of finding a number equal 
to two or more Uke numbers. 

Tbe sum or amount is the auaiber tuund by adilitiou. 



+ , It is read plus, and 

, It is reud, "equals" 
' 11. It maj aleo be read, 



35. The sign of addition ii 

ngoifies more. 

36. The sign of equality is = 

or " is equal to." 

ThuB. 6 + 6 = 11 ia read, 5 ■ptut 6 eyui 
ind 6 ore 11. 

37. An equation ia an expres- 
«ion of equality between two num 
bcrs or seta of numbers. 

Thtia. 8 + 4 = 12 ia an equation, and la 
HEid. 8 plu» 4 equalt 12. and meana tliat 
the Bum of 8 and 4 ia equal tfi 12. 8 + 4 is 
^afirtt number ot Iheequaiion, and 12 is 
the teeond member ; and 8, 4, and 13 are 
cklled the leniu of the equation. 



Name the members and the ierms of each of the follow 
§ equations: 




1. 


7 + 10=17. 


6. 


12 + 8= 


16 + 4. 


11. 


8+9+?= 


25. 


2. 


8 + 12=20. 


7. 


14 + 6= 


12 + ? 


13. 


?+6+8= 


15 + 8. 


S. 


15 + 6=81. 


8. 


9 + 20= 


=?+7. 


13. 


]0 + ?+5- 


=20 + 10. 


«. 


30=20 + 10. 


9. 


26 + ?= 


5 + 30. 


14. 


21+7 + 6 


= ?+25. 


I 


9 + 6 = 10 + 5 


10. 


36 + 0- 


.? + 20. 


15. 


9 + 13 + 10=24+? 




The expreasiou " 


= f" is 


read 


equals how manyf" or 


1 


equaUwhatf" 






■ 


^^ 





J 



r 

as. 


■ 


DRILL 


TABLE 


■ 

No. 1 


H 


■ 




A 


B 


c 


D 


B 


F 


G 


H I 


1. 


2 


3 


8 


G 


7 


2 


4 


8 


2. 


3 


4 


2 


7 


5 


1 


6 


8 3 


3. 


4 


1 


3 


9 


4 


6 


3 


4 7 


4. 


1 


5 


6 


3 


6 


5 


8 


2 4 


5. 


■7 


1 


9 


2 


8 


4 


2 


7 1 


- 6. 


6 





5 


6 


9 





7 


6 8 


7. 





8 


1 


4 


6 


8 


4 


9 6 


8. 


5 


8 


4 





7 


1 


9 


3 5 


9. 


8 


3 


7 


3 


5 


9 


3 


G 2 


10. 


3 


7 


2 


5 


4 


G 


5 


7 9 


The pupil tnaj he eiercieed on 
eoiumna, at sight, give the sum of 
than, by Hne», give tUe aum of each 


the above table as follows : firit, l^ 
eai:li number and the one below ii; 
number and the one to the rigbl of it. 


la like manner, practice witii sets of three GgTires, then ol fow, and 
eo on, until each column from bottom to top, and from top to bottom, 
and each fine from left to right, and from riglit to left, can be addeii with 
rapidity and accuracj. 


Next Btsrt with 1, and add 
If : then Btart with a, 3. etc. 


to it each so 
to 10. 




The 
column 


pupil shmild 
A, beglaniag 


be required always 
t tile iMttom, say. 3, 


toadd ai 


he counts: thus, In 
S9. 30, 34, 87. 39. 


li,ie,2sj 


The above and all other aubseq uent drU 
giveiL to thiji kind of work in coonectlon w 


and arul 
thseji 
ith tUe r 


gular 


BF8 are desipnpd 
lUtes Bhould be 
lesBon. 






^^H 


^H 




^H 




Id 


^^^^^^H 



DRILL EXERCISES. 

. Add or couDt by 3's from 3 to 36, 
[ Wrilten, 3 + 3+3 + 3+3 + 3 + 3 + 3 + 3+3, et& 
6, 9, 12, 15, 18, 21, 24, 27, 30, etc. 
Next, form a new combination, commeucing with 1, and 
then another, commencing with a, thus: 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, etc. 
Add, or count, 

2. By 2's from 4 to 50. l 5. By i'a from 1 to 53. 

3. By 3's from 1 to 43. C. By 4'a from 5 to 46. 

4. By 3'3 from 6 to 51. \ ?. By 5'a from 7 to 82. 

, In like manner, treat the remaining digits 6, 7, 8, and 9. 
8. Add by 2'a and 3'a alternately to 32. 
Written, 3 + 3 + 2 + 3 + 2 + 3 + 2 + 3 + 2 + 3, eta 
Bead, 2, 5, 7, 10, 12, 15, 17, 20, 22, 25, etc. 
In like manner add, 
9. By 2's and 4'a to 48. I 12. By 3's and e's to 75. 

10. By 4'a and 6'a to 72. 13. By 5'h and 6's to 88. 

11. By 6's and 3's to G9. , | 14. By lO's and 5'b to 100. 

' Add the following rapidly, from the open book, naming 

only results, thus : 9, 15 ; 13, 16, iiO; etc. Then the teacher 

may dictate tiiejirst member, and the pupil give tiie second. 

9+ + 6 = 15+ 3+ = 8+ 9+ 6 = 

13+ 4+4 = 3 + 15+ 4 = 9+ 6+ 8 = 

4 + 12+4= 3+11 + 10= 10+7+5 = 

6+ 9+3 = 16+ + 10= 21+ -7+ 6 = 

^ 12+ 7 + 6 = 7 + 20+ 5 = 9 + 13 + 10 = 

' The teacher may add to these lasl eiercteea, or the pupil be required 

) pUce upou the alute ui the bJackboard, originBl work of the aama' 



OHAL EXCRCIfiES. 

30. 1. How tnanj units are 8, 6, aud ? ? 9, 5, and 8 ? 

2. How many tens are 4 teus, 6 tens, and 7 tens ? 

3. How many tens are 40, 60, and 70 ? 50, 20, and 

4. How many hundreds are 4 hundredB, G hundreds, and 
7 hundreds? 

5. How many hundreds are 400, 600, and 700? 

6. How many thousands are 4000, 6000, and 7000 ? 
It witl be observed Iliat the sum of 4, 6, and 7 JB the same, 

the; represent ten*, hwidredi, ur cAouwndf. 

7. How many tens and units are 30, 25, and 13 ? 

8. How many hundreds, tens, and units are :^00, 30, and 8? 
Ana. % handrede 3 tens 8 units; read, two hundred t/tirtrf- 

eight, 238. 

Give the sum of each of the following at sight : 



andj 



200+50 + 7. 
400 + 60 + 5. 
900 + 40 + 9. 
600 + 70 + 4. 



1000+ 500+20. 
2500+ 300 + 46. 
5000 + 2100+8a 
700+3000+65. 



17. A barrel of flour coat 10 dollars, a ton of coal 6 dollM 
and ft caddy of tea 9 dollars. What was the cost of all ? 

Amaltsib.— The sum of 10 dDlkrs, Q doUara, and B dollarfl, wbitlin 



18. There are 9 birds sitting on one limb, 6 on another, 
and 8 on another. How many birds on the three limbs ? 

19, An orchard contains 50 apple trees and 46 pear trees. 
How many trees in the orchard? 



In all the drill and oral 
The t«acher ia expected to 
iu»y bo required. 



e mora than modilt can be fiiveii. 
Buch additional examples for practice aa 



ADDITION. 

20, George earned 47 ceuta one day, and 33 cents the next 
How many cents did he earn in both days? 

21. A man boaghfc a sleigh for 45 dollars, paid 22 dollars 
for repairing it, and 1 dollars for painting it What was the 

_ entire cost? 

!3. A tailor bonght two piecea of cloth, one containing 37 
Ijards, and the other 39 yards. How many yards io both 
7 pieces ? 

23. There are 66 boys and 45 girls in aschooL How many 
papils in all ? 

24. What is the cost of a pound of tea at 53 cents, and a 
pound of coffee at 37 cents? 

25. A lady paid 38 dollars for a shawl, and 24 dollars for 
dress goods. What did all cost? 

31. The dollar slf/n is $. It is read, dollars, 
ThoB, $45 is read, 46 duUara; fS is read, 9 doliar*. 

33. The character ^, or the letters ct. or cts., are used to 
denote cents. 

Thas, SSf, or 28 rfj , is read, 38 eerUi. 

33. To distinguish dollars from cents, when written as tmt 
number, a point { . ) is placed between the dollars and cents. 

Thus, 16.35 IB read, 6 dollars 25 einis. 

34. Since 100 cents make one dollar, cenis always occupy 
'.wo places at the right of the point. 

Thus, 42 cents ma; be irritlen. t^S -, 18 cents, (.18. 

35. H the nnmber of cents is less than 10, a cipher must 
ipccupy the first place at the right of the point 

Thas, 8 emti ia written, (.09 ; 4 dollars 6 cents, f4.0fl. 

36. The sign $ and the point (.) should never be omitted. 



37. Copy and read the following numbers : 

1. $456. 5. *.42. 

3. «1250. G. *.0S. 

3. 125600. 7. $.02. 

4. $30350. 8. t-lO. 



Express the following by proper I 

17. Eight dollars fifty cents. 

18. Twelve dollars twenty cents. 

19. Forty-one dollars ten cents. 

30. Jfinety-sereu cents. 

31. Six dollars eighteen cents. 

22. Fifty-fivG dollars five cents. 

23. Eighty-one dollars ten eente. 

24. Two hundred fifty cents. 

25. Three hundred eight C36nts. 



$75.84 


13. $.05. 


$125.07. 


14. $.03. 


$200.40. 


15. $.63. 


$401.02. 


16. $.70. 


gures and signs : 1 


36. 63 dollars 80 centa. 


37. 105 dollars 9 cents. 


28. 100 dollars 10 cents. 


39. 216 dollars 5 cents. 


30. 20 dollars 3 cents. 


31. 10 dollars 9 cents. 


33. 310 dollars 41 cents. 


33. 76 dollars 84 cents. 


34. 70 dollars 7 cents. 



WRITTEN EXEHCISES. 



38. To find the auui of two or 

1. Find the sum of 465, 762, and 2 



iiore numbers. 



EiPIjiNATiON. — Arrange llie nambera bq that nnitB 465 

of tha same order stand in tlie same column. lygq 

When the sum of any column ie 10, or more tlian „„„ 

JO, it oonUiins one or more units of a higher order, 

which must be addud to the next column. 1465 Sum. 

Beititt with thn lowest ordi:r of units, nnd add each 
column neparately, pronouncing succesaive results only; thus, 8, 10, 15, 
the sum of the units, equul to 1 ten 5 units. Write the 5 unite in the 
units' place, and add the 1 ten to the tens' cnlnmn ; thus, !. 4, 10, 16, the 
mm of the teji^, equal to 1 hundred 6 tens. Write the teua in the tens' 
place, and add the 1 hundred to the hundreda' eolumn ; thus, 1, S, 10, 14, 
the sum of the Kvndrtdt, equal to 1 thousand 4 hundreds, which write 
in the hundreds' and thonaanda' places. Hence, the turn is 1465. 



In like manner, copy and add the following: 



(2.) 


(3.) 


(4-) 


(5.) 


876 feet. 


407 pounds. 


715 men. 


»a342 


385 " 


390 " 


306 " 


760 


422 " 


C78 " 


478 " 


1479 


276 " 


536 " 


956 ■• 


687 



In iirranging for addition, dollars should be written under 
dollai'g, and cents under cents, in such order that the points 
stand in a vertical line. 

Copy and add the following: 



(6.) 


(7.) 


(»■) 


(9.) 


«4.07 


♦200.35 


$20.30 


•145.24 


2.80 


57.84 


7.56 


36.60 


12.39 


125.06 


13.08 


105.08 


10. 


.65 


26. 


.76 



i 



10. Find the stim of *370.31, «2.49, $3.07, and *.94. 

11. If 4 loads of coal weigh respectively Wi'i, 1C09, 2100, 
and 1873 pounds, what ia the entire weight ? 

12. Gave «335 for a horse, J275.50 for a carriage, 175.75 
for a harness, and 430,62 for a robe. What was the coat of 
the whole ? 

EuLE. — 1. Write the numbers so that figures of the same 
order stand in the same cotum?i. 

2, Beginning at the right, add each eolvwn separately^ and 
•write the gum, if expressed fij one figure, under the column 

fded. 

3. ^ the gum of any column consists of more than om figure, 
tprite the unit figure under that coluvin, and add the remain- 
ing figure or figures to the next column. 

To test the resutt, perform the addition in the reverse direction, sod, 
if Ute rcBulta agree, the work is probably correct. 



The following ia also a good exercise for the tilate < 

board: 

Explanation.— Write two nutabere. aa H2 and SMi 
kdd them, and use iLeir aum, 876, as athird number : tbea 
add the three numbera sad use their Bum, I7S3, for afourth 
number, and bo on, as for as dt^sired. 175S 1 

Add the following, extending each to the sixth number: 



(13.) 



(14.) 



149 



(15.) 


{16.) 


(17.) 


(18.) 


506 


liO? 


3028 


6630 


97 


2086 


672 


8074 



19. 123+456 + 786 + 12 + 346 + 901 + 507 + 48 = ? 

SO. 12345 + 67890+8763 + 347 + 1037 + 198760= ? 

21. 172+4005 + 3761 + 20472 + 367012 + 19762 = ?_ 

22. »246.26 + |;85.50 + *100.09 + $17.75 + *i.96 = ? 

23. $84.90 + |760 + tl235.18 + «56. 73 + 11000 = ? 

24. *4500+«63.19 + l608.07 + *24.30 + t300.05 = ? 



I 



25. A merchant bought at public sale 852 yards of broad- 
cloth, 750 yards of muslin, 2140 yards of flannel, and 350 yards 
of silk. How many yards in all ? 

26. Bought a pair of boota for 18.50, an umbrella for $3.63, 
a pair of gloves for $1.25, some coUarB for $.75, and a hat for 
(4. What was the whole cost ? 

27. A lady gave $48.50 for silk for a dress, tl6, 75 for the 
trimmings, and $15.62 for making. What was the cost of the 
dress? 

28. Find the sum of 5736 dollars 46 cents, 1200 dollars 80 
cents, 405 dollars 15 cents, 60 dollars 9 cents, and 84 cents. 

S9. A lady paid 12 dollars for a scarf, 3 dollars and 25 cents 
for a fan, two dollars for a pair of gloves, and 48 centa (or a 
collar. How much did she pay for all ? 

A has 12248. B has $3677, and C hae 800 more than A 
and B together. How many dollars have all ? 




31. Paid 13456 for a house, »42C.75 for painting it, i 
for furniture. What waa the coat, of the whole ? 

32. From Chicago to Detroit is 284 miles ; Detroit to Sus- 
pension Bridge, 330 miles ; Suspension Bridge to Albany, 304 
mite^ ; Albauy to New York, 143 miles. What is the distance 
from Chicago to New York ? 



(33.) 


(34.) 


(35.) 


(36.) 


(37.) 


(38.1 


199.84 


96S56 


«ur.76 


98304 


1788 


1675.84 


84.06 


6016 


89.44 


6144 


864 


168.86 


6.84 


376 


7.36 


384 


108 


10.66 


1.56 


141 


1.84 


84676 


81 


1.38 


18.48 


183 


3.68 


3078 


5893 


.96 


.98 


1604 


58.88 


146 


3456 


8.64 


3.18 


752 


1.38 


49163 


438 


84.48 



39. Four loads of coal weigh respectively 2148, 1976, 2309, 
and 1894 pounds. What is the weight of all ? 

40. A gentleman gave to each of his five sons (3840.50. 
What sura did be give to all? 

41. A apeculator bought, at different times, wheat ae fol- 
lows : 300 buahela, for $480.75; 615 bushels, for *1391.70; 
2000 buahela, for 14240 ; and 1210 bushels, for t2620.80. 
How much wheat did he purchase, and what did it cost him ? 

For examples 42 to 48 inclusive, use the numbers in a Hite 
across the page ; for 49 to 52, in columns as arranged. 



L42. 



(49.) 
I150.38 


(50.) 
♦475.00 


(51.) 
48120.60 


(58.) 
*304 03.55 


74.06 


600.18 


475.17 


28fi.09 


349.71 


34.60 


46.82 


6304.68 


8.94 


109.09 


180.08 


80463.20 


67.08 


66.87 


8461.50 


607.06 


603.70 


10.07 


500.07 


6315.46 


43.51 


246.23 


1208,92 


73.90 



39. 


DRILL 


TABLE No. 2. 


■ 


m 




A 


B 


c 


I> 


E 


F 


a 


1. 


3 


5 


6 


2 


90 


500 


6000 


2. 


5 


11 


3 


7 


120 


400 


4000. 


3. 


2 


7 


5 


3 


20 


700 


6000,' 


4. 


6 


2 


7 


9 


80 


800 


7000 


5. 


12 


6 


6 


4 


80 


200 


3000 


6. 


8 


4 


4 


G 


10 


600 


1000 


T. 


7 


8 


11 


5 


70 


000 


2000 


8. 


4 


3 


7 


10 


40 


100 


6000 


9. 


9 


9 


12 


3 


30 


BOO 


4000 J 


10. 


5 


10 


9 


7 


60 


600 


8000 1 


U. 


10 


7 


8 


12 


.50 


300 


11000 ■ 


IS. 


6 


5 


6 


8 


110 


200 


i20oaB 


Bindfic directions for nslnx the above table for addition may be fonn^H 
under Table No, 1, page 16. Tablea Noa. 1 and 2 will afford yerj pto&^H 


The teacher will observe that besides the drills in Ad^Him, SuUn^^ 

danl eiercise in Numwatinn. The eiercises of adding, etc., at rv^^H 
tiro involve TMmsrnting at tight. Further exercise may be had, I^H 
rapidly reading ihe cnlumos sod lines. Also, by mentally prefixing b^^| 
cr more figures to ea.:h nnmber, and then reading rapidly by column and^^ 
by line. 



SUBTRACTION. 



INDUCTIVE EXERCISES. 

40. 1, How many are 10 cents less 3 centa? 10 cents less 
I cents? 10 cents leas 5 cents? 

Five taken from 10 leave how many ? 7 from 10, how 
jnany? 8 from 10? 3 from 10 ? 

3. How many tens are 1 lens less 3 terns 9 9 fern less 5 tens f 

4. How many hundreds are 7 hundreds less 4 hundredsf 
hundreds less 6 hundreds 1 800 less 500 ? 

5. How many thousands are 8 thousands less 3 Ikousandst 
thonaanda less 5 tbousands? 7000 less 4000 ? 

6. What is the unit of « miles ? Of 12 acres? 

7. Can 6 miles be taken from 13 acres? Why not? 

8. Can 5 hundreds be taken from 8 thousands? 4 tens 
from 7 tens? Why? 

I. Only what kind of a number can be taken from another? 



pEOfciPLB. — Any number, or any order of units, can 
wubtracted only from a tike number, or a like order of units. 



be 



41. Subtraction is the process of finding the difference 

■between two tike numbers. 

1. The minuend is the number from which tbe other )s taken. 

a The subtrahend is the number to be taken frmn the minnend. 

S, The difCbrenoe or remainder is the number foaad h; aub- 
IraciiDii. 

43. The sign of subtraction is — . It is read minus, 
•nd signifies less, 

ThoB, 9-6 = 8 .a read. 6 minia 6 tquali 8, or 9 kM S eqaali 8. 



DHILL EXERCISES. J 

43. Write upon the slate or board a line of figures, thus: i 
3, 4, 2, 5, 7, 3, 8, 6, 0, 5. 

1. Ai sight, promptly give the difference between each two 
cotisecutive numbers; thus, 1, %, 3, 2, 4, 5, 2, etc. 

2. Next, give the difference between the sum of each two 
conaecutive numbers, and the number next on the right; 
thus, 3 and 4 less 3 is 5, 4 and 2 less 5 is 1, etc. Then re- 
peat, simply naming the results, 5, 1, 0, 9, 3, 5, et*. 

3. Tlien subtract each number in succession from 10; thn^ 
7, 6, 8, 5, 3, 1, 3, 4, 1, 5. 

4. In the same manner, aubtra^it each number from 11, 13,. 
13, 14, 15, etc, to 20. 

A large niimbeT of aimilAr exercisea maj be obtaioed bj tbe use of 
Drill Tables Nos. 1 and 2. 

Each iine and oolumn at the table should be osed for drills like the 

Nest, give the difference betwepn the »um of two cooBBcative numberB 
and the nuinlier neit below in eacli column ; then, between tbe t'lm of 
two coneecntive numbers and 'he number next on the tight, in each im», 

5. Take 2 from 23 till the remainder is 1. 

Written, 23—2—2-2—2—2—2—2—3—3-3 = 1. 
Bead, 23, 21, 19, 17, 15, 13, U, 9, 7, 5, 3, L 

6. Take 3 from 36, till the remainder is 3, 

7. Take 4 from 28, till the remainder is 0. 

8. Take 4 fi'om 39, till the remainder is 3. 

9. Take 6 from 52, till the remainder is 3, 

10. Begin with 3, and count 29 by adding 3 sncceBsivel] 
then reverse and subtract 3, till the remainder is 2, 

11. Begin with 3, and count by 4'6 to 31 ; then reverse, and 
subtract 5, till the remainder is 2. 

13. In like manner, beginning ivith different nnmbera, add 
forward and subtract back bv 4's, 5's, 6'b, 7's, 8's, and 9'b. 



k 



Equations to be treated in the same manner ob tfaoso in 
Art. 39: 

6+4—3= 7 + 5—6= 6 + 9 — 7 = 

9+5—6 = 8 + 7—4 = 10 + C— 8 = 

7_5 + 6 = 10-4 + 8 = U-4 + 9 = 

For rapid exercise : 

Wrilten, 9 + 8—5 + 3 + 7—3 + 6—8 + 4 + 6—9, etc. 

Bead, 9, 17, 13, 16, 33, 30, 26, 18, 22, 27, 18. 

fi. 7 + 6 + 4—8 + 10-6 = ? I 10. 10 + 10-8 + 5-7 + 9 = ? 
'fl, 13+5 + 7-3 + 8-6+4=?! 11. 4 + 12 + 8-5—6 + 7=? 
Similar dictation enBTCiseB may be given bj the teacher, or put npon 
tbe elate or blackboard by thu pupil 

ORAL EX ERCISES. 

44. 1. How many units are 9 unita lesa 4 units ? 9—4 ? 

2. Hot many tens are 9 tens lesa 4 tens ? 90—40 ? 

3. How many hundreds are 9 hundreds less 4 hondredg? 
900—400 ? 

4. How many thousands are 9 thousEiads lese 4 thousands P 
9000—4000? 

It ivill b« observed that the different hetween 9 and 4 abilraeUy br 
the same, whether it represeats units, tens, bnndrods, or thouBands. 

5. Give the difference of each of the following al sight : 
60 and 30. 650 and 400. 3000 and 1000. 
70 and 30. 500 and 200. 8000 and 3000. 
60 and 10. 900 and 300. 6000 and 2000. 



750 900 
600 200 


1200 
800 


5500 160O 
3000 500 


2500 

1200 


Fm farther ciecciB 


CB of this kind, 


ae Drill Table No. 3. 





'TION. 

t. A grocer having 80 boxes of lemons, sold 13 boses. Hot 
many boxes had he left? 

M between 20 boxes and 12 boxes, 

, If a man earns $12 a week and spends 17 for provisiona, 
I how many dollars has he left ? 

9. From a piece of cloth containing 17 yards, 8 yards were 
lent. How many yards remained ? 

10. A jeweler bought a watoh for 111, and sold it for tl8. 
f What waji his gain ? 

11. Clarence had ten cents, and Eloine gave him six more ; 
he then gave 7 cents for a book. How many cents had he left? 

Analtbcs,— He hed lefb the difference bctwoeo 7 cents amd (he *um <rf 
10 cents and 6 centa, which is 8 cents. 

13. Lillian bought a shawl for 116, and a pair of gloves for 
tS, and gave in payment two tlO bills. How much change 
should she receive? 

13. A man having $30, paid $7 for a hat, and $8 for a vest. 
How many dollars had he left ? 

14. A boy had 9 cents, he euned 12 cents more, then gavQ 
7 cents to his sister. How many cents had he left? 

15. What is the difference between 76 and 39? 



I 



iSepftratiug the larger number, 76, into 60 + 16, 
and the Bmaller, 39, into 80 + 9, the difference 
betwetiD 76 and 39 ie 37. 



76 = 60 



- 16 



37 = 30 4- 

16. From a piece of cloth containing 56 yards, 18 yardlj 
'ere cat. How many yards remained ? 

17. James having 75 cents, gave 13 cents for a book and 15 ' 
cents for a slate. How many cents had he left? 

18. A man having received 145 for labor, paid J15 for a 
ooat, $7 for a baiTel of flour, and $6 for a ton of coal. How , 
much had he left? 



19. In a garden are 57 fruit trees; 15 of them are peach 
trees, 13 plum treea, and the remainder pear treea. Row 
maiiy pear trees are there ? 

What is the difference between 

20. ]7and4 + 6?|33. 20and6 + 6? 126. 12 + 5 and 35 + 3? 

21. 24and9+5? 24. 35 and 9 + 20? 27. 37— 8 and 14 + 8? 
23. 18and7 + 7?|25. 28 and 9 + 9? | 28. 30— 10-and 9 + 8? 

Find the omitted terms in the following eqnations: ■ 



29. 18— e 

30. 14+ 7 = 18+? 

31. 8+ 7 = n— ? 
33. 13+ 7 = 

33. 22—10 =r 8+? 

34. 34- 8=6+? 



G. 



4. 



35. 38+ 6 = 40—? 

36. 43—13 = 18+? 

37. 30 + 25 = ?+40. 

38. 37—11 = 19—? 

39. 36 + 16 = 60—? 

40. 54—12 = ? +13. 



BabtiuheDd, 4 



WRITTEN EXERCISES. 

45. To find the difference between two like DUniberSi 

1. Find the difference between 653 and 476. 

EXTLABATION.— Write the less num- 
ber Dndertbe greater, so thai units of tbe 
Sftme order eland in the eame colamn. 

Be^n at tba right band and subtract 
each order of uoita separately. 

Since S unita cannot be taken from 3 cmita, Increaee the S nnite by Ifl J 
nnita (1 (en) taken from the next higher order, making If 
from 13 units leave 7 anitEi, which vrnte in the units' ptac 

Since 1 of the tpofi was united vith tbe units, there 
As 7 t«na cannot be auhtracted from 4 tena, increase the 4 tens iiy 10 li 
(1 kundrfd) taleo from tlie next hij^ber order, making 14 tens ; 
from 14 leuB leave 7 tens, wliioh write in tens' place. 

Since! of thebondreda wae united with the tens, there are G hu 
left ; and 4 hundreds from B hundreds leave 1 hundred, which v 
Knodreda' place. Hence, the difference between 653 and 476 U 177. 



SCBTXACTSOy. 

RCLB. — 1. Write the m&trahend under tlie mimiend, placing ' 
units of the same order in lie taae eoUmn. 

Begin at the right hand, and take each figure of the ' 
tublraheitd from the figure above it, and torite the result u»- 
demealh. 

3. If ant/ order of the subtrahend i> greater than the sams 
order of the minuend, add 10 to the latter, and subtract. 

4. Tfien dtminwh by I the next higher order of t/te minuend, 
and proceed an before. 

PKOOP.^.jc/t/ the remainder to the subtrahend; if the avtn 
eqital to the minuend, the work w correct. 

Instead of dimiTiuhiiig bv 1 the neit higher order of the mtnucn^ 
praaieali]/ we add 1 to the next higher order of the itd>tnihei>d. 

Copy, solve, and prove the following : 

(2.) (3.) (4.) (5.) (e.) 

Min. 439 674 523 834 433 

S"^- JI? ^il _?*! ^^? _5Z? 

Rem. 207 

How many years from the date of each of the following 
events to the year 1887? 

7. Printing was invented in 1441. 

8. The teieacope was invented by Galileo in 1610. 

9. First use of a locomotive in this country in 1820. 

10. First railway in the United States built in 1827. 

11. The first iron steamship was buitt in 1830. 

12. The first steamboat plied the Huditon in 1807. 

13. The first passage of the Atlantic by steam in 1839. 

14. The first lueifer match was made in 1829. 
16. The first steel pen was made in 1830. 

16. The first newspaper published in America in 1704. 

17. The electric telegraph first used in the U. S. in 1844. 



Numbers composed of dollars and cents must be written as 
in additijD. 

When one of the given numbers contains cents, and the 
other does not, fill the vacant places with two ciphers. 



(18.) 
From tsas.l? 
Take 84.36 



(19.) 

■ $279.00 
183.43 



{20.) (21.) 

{105.08 »7.00 



or. 00 



.84 



Subtract 

32. 20762 from 53120. 
^3. 873.16 from «138. 
24. J247 from «382.28. 
35. 154.28 from *68.37. 

26. 2714 from 5945. 

27. 430.53 from 181.76. 



From 

28. *4:30.09 take $373.46. 

29. 15200 rods take 6472 rods. 

30. 120764 tons take 75028 tons. 

31. 3886 tons take 1763 tons. 

32. 8569 feet tiike 6245 feet. 

33. 9635 days take 7301 daya. 



Find the difference between 



34. 1204 and 5379. 

35. 1370 and 1421. 

36. 8673 and 3560. 



I 37. *57.46and>18.00 + «24.25. 

38. ♦50.20 + *4.01 and *76.31. 
I 39. #98.76 and *30,46 + »43.04. 



40. 3762 + 10341 and 44701 + 1200 = P 

41. 3000+42301 and 720 + 1684+7343 = ? 

42. What is the sum of 4062 and 12356, increased by the 
difference between 15000 and 975 ? 

. From the sum of 23462 and 9030, subtract the differ- 
ence between 34000 and 7640. 

44. From the difference between 19876 and 6032, subtract 
the difference between 12000 and 673. 

. A man haa *10000, How much must he add to thisj 
to be able to pay for a farm worth *13640 ? 

46. Califoruia contains 158933 square miles, and Texas 
S3732I square miles. How much larger is Texas than Oali- 
fomui? 



SUBTRACTION. V 

47. A man having 815740.80, gave 15085 for a atore, and 
17640.75 for goodti. How much money had he left? 

48. A mercbant bought a quantity of goods for I1S48.65, 
and sold them for 11540, What did he gain ? 

49. A man bouglit a weatern farm for $22700 ; he expended 
14375 for improvements, and *28G2 fur stock: he sold the 
whole for $32000, Did he gain or lose, and how much ? 

50. A man willed $125000 to hia wife and two children. 
To bis son he gave 844075, to his daughter «26380, and the 
remainder to his wife. What was his wife's share ? 

A convenient method of subtracting the sum of iwo or more 
numbers from another: 

51. From 948 subtract (325+X06 + 8S). g^g 
ExFLiNATiOB.^ Write tlie nambera as in addition, ( 325 

plaeinp: the minuend iit tlie top. J jQg 

Theu add and aabtract, thus : 3, 8, 13, and 5 more mate \ na 
18 ; write 5 in the remainder, and carry 1 to the neit col- — — , 

umn. 1, 9, II, and 3 more make 14 ; write 3in the remain- 435' 

der. and i^arry 1 to the nexL column, 1, 2, S, and 4 more make ; wiltt 
4 in the remainder. 

11 the work ia correct, the anm of the rtmavoAer and the iparU of tl 
Bubttaheud will equal the minuend. 

In like manner, solve and prove the following: 



(53.) 


(63.) 


(54.) 


(55.) 


7363 


6704 


3400 


8350.00 


2043 


2362 


841 


( 145.73 


1525 


■ 501 


■ 365 


\ 80.50 


367 


96 


42 


( 10.26 



56. Mr. Jones having 812470, paid $4070 for a honae, 899 
for furniture, and 81000 for improvementa. How mm 
money had he left ? 



SUBTKACnOM. 

57. If a man's income 13 $10000 a jeai', and he pays tlSOO , 
for rent, 11250 for proviaiooa, $375 for taxes, and tl463 for 
other expenses, how much has he left ? 

58. A merchant of Nashville goes to New Orleans with 
iaiCOO. He invests *7638.60 in groceries, $3310.65 in crock- 
ery, $1245.18 in woodenware, aod the remainder iu hardwai-e. 
How much does he invest in hardware? 

59. A man owns property rained at 475860, of which $45640 
la invested in real estate, $a5175.75 in personal property, and. 
the remainder he has in bank. How much has he in bank? 

60. A man deposited in bank ItWtai ; he drew out at one 
time $4234, at another $1700, at another J963, and at another 
$49. How much had be remaining in bank ? 

CI. A man buys goods as follows: groceries for $9,68; dry I 
goods for $7.49 ; clothing, $19.95; nails for $2.58 ; and a plow 
for $9.75, and pays for them with a 50-dollar bill. How mnoh 
change does he receive ? 

Z%. A gentleman possessing $47840, at his death gave to 
each of hts two sons $18755, and the remainder to his daugh- 
ter. How much did the daughter receivi 

63. Three persons bought a hotel valued at $42075. The 
first agreed to pay $8375.50, the second agreed to pay twice as 
much, and the tiiird the remainder. How much was the 
third to pay? 

64. A man invests in trade at one time $680 ; at another 
time $630 ; at a third time $1580 ; and on a fourth occasion 
$420. How much mnst he add to the sum of these that the 
amount may be $5000 ? 



I 

I 
I 

I 
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MULTIPLICATION. 



INDUCTIVE EXERCISES. 

46. I. At 6 cents each, wliat is the cost of 4 oranges? 

3. How many cents are 6ceiits-f-6centa + 6centa-f 6centi|8 

3. What is the sum of 6 centa teken four times? 

i. Add by 6'a to 24 ; by 4'a to 24 ; by a'a to 24 ; S's to 2 

5. How many are four 6'b, or i timea 6? Six 4'b, i 
times 4 ? 

6. Do the results diflfer ? Why not ? 
?, James bought 5 pencils, at 7 cents each ; how mai 

timea 7 centa did he pay? What ta the sum of 7 centa ij 
peated 5 timea ? 5 timea 7 = ? 

8. Add by T's to 35 ; by S's to 35. 

9. What is the difference between five 7'8 and seven 5'a ? 

10. What is the svm of 8 repeated 3 times ? Of 3 repeated 
8 times t How many are8 + 8 + 8f 3 times 8 = ? 

11. What sum ia produced by taking |8 five timea ? 

13. What is produced by taking 9 as many times as there 
are units in 3 ? In 4? In 5? 

13. At $6 a ton, what is the cost of 5 tons of coal ? 

), 5 Ions coat times fd, oi$8a 



14. What is the unit of «6 ? Of 5 ? Of the number pro- 
duced by taking t6 five times ? 

15. Shonld we repeat Jfi five times, or 5 six timea? Why ? 

16. What will the unit of the number produced always be 
'■'^P Ans. Like the unit of the number repeated. 
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MULTIl-LIUATION TaBLB. 








1 


a 3,415 


6 7 


8 9 


10 


U 13 


3 


4 cl 8| 10 


12 14 


16 18 


20 


22 24 


3 


6 91 13 16 


18 


21 


24 


27 


30 


33 36 


4 


8 13 1 16 20 


24 


28 


32 


36 


40 


44 


48 


5 


10 15 20] 35 


30 1 35 1 40 1 45 


50 


56 


60 


6 


12 18 24 1 30 


36 1 48 1 48 1 54 


60 


60 1 72 


7 


U 


21 28 


36 


42 149 


56 1 63 


70 


77 1 84 


8 


10 


24 32 


40 1 48 1 56 


64 1 72 


80 


88 96 


(/B 


18 


27 3G.\ 45 1 54 1 03 


72 181 


90 


99 108 


lO 


20 


30 40 


50 60 


70 80 


90 


100 


110 120 


11 


22 1 33 1 44 


55 fifi 


77 1 88 


99 


no 


121 132 


13 


24 1 3B 1 48 1 60 1 J2 


84 1 96 |108 


120 


132 1 144 
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DEFINITIONS. Q, i 

, 47, Multiplieatton is the process of taking one of tkro 
nmbers as many timea as there are units in the other. Pfv^Y? 
It is a, short method of adding equal numbers. -Hrf^o^ 
1. The tooltiplicand is the number tskea or multiplied. 
a. The multiplier is thf nuiuber by which to multiply. 
It Bkows Kia many timea the multiplicund is taken, 
I. The product ia tie refiull found by multiplication. 
I. The inulUplicaDd aod multiplier are called faotors, because the; 
'e the product. 

. The Sign of multiplication is x. It is i-ead 

, or multiplied by. 
When placed between two Dmnbere it ahowa that they are to be mnl- 
tplicd togetber. Thus, 9 x 7 is read, 9 rou/ftpjuri bgl.oTl timei 9. 



MUl TI PLICA TIOH. ^^^^ 

49. Brief and rapid oral exerciseB should frequentij be 
giveii the pupil upon tlie tables, aud in the fundamental 

operations of numbers. J 

Pupils may be exercised in multiplication upon Tables i|l 

and 2, as follows : T 

1 Flrai, bj colatnns, lU, light, gire Ihfl product of each number and tliB 

one below it. Tbea tiking two columDS, give the product of each pair of 

numbers. 

2. Then practice on each line from left to right, and from right to left. 
Then, taking two lineB, give tlie succesaive products at sight. .„ 

3. Next, multiply tha numbers ia each line and column b; 3, 3, ^.^fl 
etc, to 12, in every case naming only reaulW. T 

The following device, or the Arithmetical Chart, which is 
constructed on the same plan, is peculiarly adapted to facili- 
tate the memorizing of the tables. 

Explanation. — 1. Draw on the slate or 
board a email equare, and around the inside 
write the numbera from 1 lo 13 incluaive, in 
ref(»l&'' order, as shown in the diagram. 

2. Id the centre write one of the nambers, 
ns 2. for a multiplier. Commencing with 1, 
read rapidly the pradaet of the central figure 
and each figure in the margin, first, to the 
rigM. then to the left, naming only results ; 
thuB, 2, 4, 6, etc. Or read from the (/pea book. 

8. Neit practice, in the same manner, with the nnmbera In the top 
■nd the bottom lines, and in the rightrhand and left-band columns. _ 

4. Then nse auccesaively the figures in the margin as multipliera, Ntd 
the central figure as the multiplicand. ^ 

B. Now, to vary the eiercise and test the pupil, the tMcher may point 
In rapid sticcdssiou to the numbers in the margin, withont regard to the 
order of arrangement, and the pupil, as promptly, give the prodiifl. 

6. By erasing the central number, and inserting another, a new table 
and set of products are provided. 

7. In like manner, continue this eiercise until all the numliers in the 
msrKin hare been used as cenlT'il numbers. 

& A few minutes, at each recitation, devoted to this drill esercfse, aa 
the board, or chart, will soon make (he pupils familiar with th« tables, 




MUL TIPUCA nO.V. 

50. An abstract number U a number in which the 
Und of anit is not named. 

ThoB, 4, 7, 9. 15. 40, are atetract numbers. 

51. A concrete ttttmber is a number in which the 
iind of anit is named. 

Thus, 3 nun, 7 houn, 9 toru are rancrete numberiL 

53. The parenthesis, ( ), and vinculum^ , con- 
\eet terms, and show tbat the numbers included by them are to 
le treated aa one number. The signs + and — separat* terms. 

ThnB. 24 » (12—7) rignifies that 31 is to be multipUed bj the difierenoe 
12 and 7. 

INDUCTIVE CXERCISES. 

53. 1. What is the product of 8 cents multiplied by 5 F 

2. What kind of namber is the multiplicand t 

3. What kind of number is the multiplier f 

4. What kind of number la the produci ? 

5. Name two numbers that are like and abstract, 

6. Kame two numbers that are like and concrete. 
t.- What is the product of 12 feet multiplied by 7 ? 

8. What 13 the product of S> multiplied by 6? 

9, What kind of numbers are the faclorsT The^rodae/f 

10. What two parts in multiplication are always likt 
numbers ? 

11. Can you multiply 8 miles by 7 days? Why not? 

Pbinciples.— I. Tlie multiplier is always regarded as an 
abstract number. 

IL The multiplicand and product are like numbers, and 
may be either concrete or abstract. 

In examples containing concrete numben, the concrete number la the 
trae miiUij^iennd, but irhen it is tbe smaller, it ia often, for oonvenleDcei 
Daed ntntractty m tbe multiplier. 
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MULTlPLICATIOif. 




04. The ptipil 
open book, thus: 


may read the following rapidly, from ti 
34, 74 ; 36, 36 ; 15, etc.* 


8x 8 + 10 = 
9x 4-10 = 
13x + 15 = 
10x12—25 = 

t 0x11 + 12 = 


10x10—14 ■^ 
7x13 + 16 =^ 
8x 5— 7 = 
0xl3x 8 = 
] X13+ 8 = 


15 X 2 + 15 = 
11x11— 9 = 
13 X 0+35 =: 
10x13—16 = 
12x11-12 = 


8x4 = 9 
3x9 = 7 
0x5= 12 


X 6 = 9 X 13 = 
xll = 11x10 = 
X 6 = 10 X 12 = 


lOx 8 = 
9x 7 = 
9x11 = 



( 



The papil may make npplttd erample* for the above Thus for 8 x 4 ; 
" What will 4 pounds of sugar coBt. at S cents a pound "> ' Another pupil 
may Bolie it thus ; ■'4 pounds of sugar will cost 4 lii 
oents." For S xO: " If a bag holds 3 bushels of wbcat, how many bushels 1 
■will 8 Huoii bags hold?" etc. 

ORAL EXERCISES. 

Find the result : 

1. Of 5 times 6 units f Of 6x5? Of8x6? 

2. Of 5 times 6 tens? Of60x5? Of80x6? 

3. Of 6 times G htindredsf Of600x5? Of800x6? 

4. Of 5 times 6 thousands? Of 6000 x 5 ? Of 8 

5. Of 7 X 5 ? 70 X 5 ? 700 x o ? 7O0O x 5 ? 
It will be observed that Che product of 6 bj 6 U the same, whatevi 

Older of units 6 may represent. 




Find tbe product of 




1 


6. 8bj6. 


10. 60 by 4. 


14. 400 by 6. 


18. 3000 by i" 


7. 9byC. 


11. 80 by 6. 


15. 300 by 9. 


19. 5O00by6.- 


8. 7bj8. 


12. 40 by 8. 


IC. 800 by 7. 


20. 2000 by 9. 


9. 12 by 4. 


13. 50 by 9. 


17. 900 by 8. 


21. 7000 by 8. 


Table No. 2 will fumiBh additional exerciaes ol this kind. 



* For BujfgeslionH on the ri|;ht use of signs, aee notes on page 5S. 
+ Multiplying any number by produces 0- and multiplying by m 
number produces 0. Thus, 9 x 0, or x 9 = 0. 



23. When we say, multiply 8 by 7, what do we metin ? 

S3. lu tho statemeDt, 9 times $13 are tlOS, name the mal- 
tdplicand ; the multiplier; the product; the factors; tha 
abstract number; the concrete numbers ; the Uke numbers. 

24. Name the two factors of 25 ; of 27; of 35; of 63. 

25. How many are 2 times 5 times 8 cents P Of what are 
2, 5, and 8 factors ? 

36. Name three factors of 24 ; of 36 ; of 40. 

27. At 18 a ton, what is the coat of 4 tons of coal ? 

A}is. t8+t8 + *8 + *8, or 4 times tS = $32. 

28. What 13 the cost of 6 hats, at 15 a piece ? At J7 ? 

39. At 9 ceuts each, what will 6 melons cost? 8 melons? 

30. How many are 7 times |5, minus 16 ? Plus tlO ? 

31. How many are 10 times 6 bushels, plus 13 bushels? 

32. How many are 6 times 12 miles, leas 20 miles? 

33. James gave 5 cents apiece for 6 oranges. How much 
change should he receive for 50 cents ? 

t. How much more tbaa 135 will 5 barrels of flour cost, 
at $8 a barrel ? 

35. George bad 10 cents, and James had 5 times as many. 
How many had both ? 

i. A man paid *4 a yard for 12 yards of cloth, and had 
$10 left? How much money bad he at first? 

37. What will be the cost of 6 cows at *a6 each ? 
Analtbib.— sis nowB will COHI G times %W. 6 timee 6 anit? are 8S 
its, or S tens nud 6 units, and 6 times 2 tene are 12 lens, which, plus 

8 tens and 6 unitH, ore 15 teas and 6 units, or ISa Hence. B cowa will 
9t 11.56. 

38. U the cars run 25 miles an hour, how far will they run 
7 hours ? In 6 hours ? 

39. If a house rent for $21 a month, what ia the rent for 8 
'months? 8 months ? 10 months? 

40. When eggs are 18 cents a dozen, what is the cost of 
fi dozen ? Of 6 dozen ? Of 10 dozen ? 



41. How much lesa than $64 will 5 barrels of flour coat, at 
19 a barrel ? How much more is 6 x 12 + 9 than 7 x 9—3 ? 

42. What is tlie difference in cost of 8 cords of wood, at t3 
a cord, and 6 tons of coal, at to a ton ? 

Find the required term In the following equations; 

43. 4x10—4x5 = P 

44. 8x5 + 6 + 10 = ? 

45. 50-6x0 + 7 = ? 

46. 8x4—6x0 =? 

47. 4x10 + 3 + ? ^ 50. 



48. 0x7 + 8 + ? = 40. 

49. 13+4 + 8X? = 32. 

50. 9x8 + 10—? = 75. 

51. 28-20+4X? = 56. 

52. 61 + 7— ?xlO = 48. 



WRITTEN EXERCISES. 



55. When the ninltiplier consists of one figure. 

1. Multiply 374 by 4. Ftobt. 



ExPLANATiOH. — By tills uiRtbixl, the result 
Ih obtained by addition. Siuce tbe units, lens, 
and hundrede in S7i are each to be taken 
4 timea, the result la obtained hj wriUng 874 
four timea in a column, and finding tUe num. 



374 [ 
374 i 
374 j 
1496 



1496 



EXPLANATIOK. — The preceding method is Second. 

inucli shortened by multiplieiilhii. Write the HnUipllcand, 374 
multiplicand 374 but odch ; aud since its parts, jiniHniior i. 

B bundreda, 7 tens, 4 units are each to be taken 

4 times, write the multiplier 4 under the uaits, 
and multiply ; thus, 4 timea 4 anils are 16 units, or 1 ten C uuifs, Writ^ 
the fl units in units' place, and add the 1 ten to tlie proiluct of the tens. 

Next, 4 limes 7 tens are 28 tens, and the 1 ten added make 3! 

5 handreds 9 tens. Write the 9 teas in tons' place, and add tbe 2 hon- ■ 
dreds to the product of tbe hundreds. 

Lastly, 4 times 3 hundreds are 13 hundreds, and the S hundreds added 
make 14 hnndreds, or 1 thousand 4 hundreds, which write in tbe hun- 
dreds' and thnnaands' places. 

Hence, the product 1406 is thi' same as the sunt of its equal part* 



Solve by both methods, 

S. 3 times 84. I 4. 5 times S34. 1 6. 4 times $204. 
3. 4 times 135. I 5. 6 times 352. | 7. 5 times $425. 

8. Multiply 4631 by 4; by 5; by C ; by 7- 

9. Multiply 3062 by 6 ; by 7 ; by 8 ; by 9. 

10. Mnlfciply 5604 by 3 ; by 6 ; by 8 ; by 5 ; by 7. 

11. Multiply 28314 by 4 ; by 6 ; by 8; by 9 ; by 5. 

13. What will be the cost of 231 tona of coal at J9 a ton P 
Althongh |9 ia ibe true mnltiplicand, for convenieace we may use if 

■s the multiplier, and 331 as the multiplicand ; but the produ^ is doUan, 

because the trttfi mttltiplicand is dollars. 

This ia obvioiiH, since 231 tons at |1 a ton would cost $281, and at $S 
_ » ton, 8 timea $231. 

13. What cost 2140 barrels of Boar, at *8 a burrel ? 

14. What coat 1338 cords of wood, at SS a cord? 

15. What cost 752 pounds of nails, at 7 cents a pound ? 
Solution.— 7 ceuta x 753 - 5364 cents = $53.04. 

When eilher factor contains cents, the prodiicl is cents, and 
may be changed to dollars aod centa by putting the point ( . ) 
two places from the rigid, and prefixing the sign (4). 

(16.) (17.) (18.) (19.) 

Multiply $43.73 $136.04 87 cents. $2.06 

By 8 1 9 6 

Prodact, $349.76 $952.28 $7.83 $13.36 

20. At 6 cents a pound, what cost 675 pounds of rice ? 

31. At $4.37 a yard, what is the cost of 7 yards of cloth? 

83. What coat 336 tons of coal, at SG a ton ? 

23. What cost 379 pounds of nails, at 6 centa a pound? 

24. At $6.75, what will 7 tons of coal coat ? 



56. When the multiplier consists of two t 
figui-es. 

1. Multiply 736 by 45. 



Explanation.— Write 


MnltlpUoand. 


736 


1 


tile multiplier uodsr the 


MullipUet. 


45 


1 


multiplicand, like orders 






1 


of QQitB ia tlie same col- 


ist parUil prod. 


3680 


= 73C X 5 1 


umn. 


»1 parUal prod. 


2944 


= 736x40 


Bince the multiplier, 45, 
consists of Q uuita 4 tecs, 


Botire product. 


33120 


= 736x45 




45 times. 


5 times 736 is 8680, the JJ 


it partial product 


4tenBO 


40 times 786 ia 


89440, the B«»nd partial product. 






The mm of the partial products is the entire product, 


33130. 



lu like manner, multiply 

2. 475 by 27 ; by 38. I 4. J36.42 by 28 ; by 46. 

3. 678 by 36 ; by 47. | 5. *70.45 by 65 ; by 8 

Bulb. — 1. Write fhe multiplier under the muUiplicam 
placing units of the same order tn ike same column. 

3. Beginning ai Ike right, mvUiply each order of the muJtiiM 
plicand by each order of the muUiplier, successively, andplaolm 
the right-hand figure of each partial product under the ordt 
of the multiplier used. 

3. The sum of the partial products is the required prodwA 

When there are ciphers in the multiplier, multiplj hj the sigiiJSra 
S^rea odIj. aiuce the product of any number b; ia 0. 

6. Multiply 6433 by 75 ; by 67; by 136 ; $36.45 by 34 ; by 
37 ; by 136. 

7. Multiply 23073 by 138 ; by 343 ; by 307 ; *142.50 by 63 ; 
by 234 ; by 325. 

8. What will be the cost of building & line of telegraph 274 
miles long, at $967 a mile ? Of a brick wall 684 rods long, at 
J132 a rod ? 



■I 



"fftTLTlPLlCA TION: 

9. If 1049 pounds of seed cotton be raised from an acre of 
land, how many pounds will 380 acres produce ? 

10. If a cotton mill manufactures 6"^8 vai'ds of clotli in a 



day, how many yarde can it make 
What is tho product 

11. Of 3572 bushels by 94? 

12. Of «403.06by 121-? 

13. Of 86072 pounds by 308 ? 

14. Of 316 times 1487.46? 

15. Of 507 times 30975 days? 

16. Of 325 times 6408 cenfa? 
e coat 




1 297 days ? 



17. Of 370607 by 4071 ? 

18. Of 600326 by 2645 ? 

19. Of 730096 by 5006 ? 
30. Of 3407068 by 3406 P 
21. Of 408091 by 2407? 
aa. Of 73069 by 46035 ? 



Find tl 

23. Of 386 railway coachea, at $7034.75 each. 

24. Of 67 hogsheads of sugar, at *37.75 a hogshead? 
35. Of 2347 acres of land, at tl36 an acre ? 

57. The process of finding the product of several factors, 
1>y multiplying the first by the second, and the result by the 
itiiird, and so on, is called Couthiued Multiplication. 

Thus. 120x73 = 9073, or, Ia6>!3x4x6 ^ 9073. 

Principlk — The product of any number of factors in con- \ 
iinued multiplication loill be the same, in whatever order ihey J 
are used. 

Multiply 

1. 173.04 by 48, or 8x6. 

2. 60076 by 73, or 6 x 4 x 3. 

3. 46502 by 84, or 7 x 4 x 3. 

4. $306.14 by 96, or 4 x 4 x 6. 



9. 127x48x13 = ? 

10. 335x35x127 = 

U. 769 x 204 X = ; 

12. 3070 X 68 >; 103 - 



. $780.91 by 108. 
. 140086 by 130. 
. 380509 by 144. 
, *557.53by340. 

13. 376x206x344 = ? 

14. 932x95x463 = ? 

15. 2008x0x187 = ? 

16. 7306x306x241 = 1 



17. A Tuerehant bought 29 jjiecea of cloth, each piece con- 
taining 47 yards, at $8 a yard. What was the cost of the 
whole ? 

18. What will be the coat of 45 seta of CyclopEediaH, each 
Bet contaiaing 16 volumes, at $7 a volume ? 

19. How many yarila of sheeting in 57 bales, each bate con- 
taining 36 pieces, and each piece 44 yarde ? 

30. What is the cost of laS barrels of beef, each containing 
216 pounds, worth 13 cents a pound ? 

31. Three schooners ship 239 cords of wood each, and a 
fourth ships 248 cords. What is the value of the whole at 
t4.25 a cord? 

5St Wben there ure ciphers at the right of one, or of 
botli factors. 

336 

1. Multiply 236 by 100. j^g 

EIXPLAHATiON. — Since remoring a fignre oft* place to 
the left mcreaBEB its repreGeiitatife value ten timet 
(1 7-II), anceiing a cipher to a number mitlCiplies it bj 
two cipliere taultipliea it bj 100, etc 




2. Multiply 840 by 300. 

BXPLAKATION.-840 = 84 X 10, and SOO = 3 x 100. 
First maltipl; together tbe two factore 84 aud 3, aad thea 
inaltiply tbeir product 853 bj 10x100, or 1000, by annesing three 
cipliere, which gives 352000, the required product. 

Rule. — To the product of the significant figures annex as 
many ciphers as there are on the right of both factors. 

1. For an occaHioual exercise, require the pupil to give at light the proi^ 
nets of each number [u columns of Drill Table No. 1 multiplied bj 10, 
SO. 30, to 90 : tlieu by 100, 200, 300, etc, and tlien by 1000, 2000, 3000, 
etc. See pa^es IB and S4 

2. Tlicfie combinations slionld be made from dictntioa as well as U 



What is the product 

3. Of 436 by 10 ? by 100 ? by 1000 ? by 10000 ? 

4. Of 2340 by 60 ? by 500 ? by 3300 ? by 25000 ? 

5. At tl60 an acre, what will 500 acres of land cost ? 

6. At *9 a barrel, wbat is tbe cost of 1200 barrels of flour ? 

7. A merchant bought 240 barrels of flour for il930, aud 
sold it at $10,50 a barrel What did he gaiu ? 

What is the difiereoce iu the cost of 4S horses, at *184.50 
each, and 130 sheep at $4.80 a head ? 

9. If a man buys 40 aci'es of land at 135 an acre, and 56 
acres at t2d an acre, and sells the whole at $33 an acre, wbaG 
does he gain or lose ? 

10. If my income is $3000 a year, and my e.xpenses $40 a 
ireek, what do I save in a year ? 

11. From 207300 — 236 x 48 take 976 x 98 + 10050. 
13. Multiply 675 — (77 + 56) by 3 x 155 — (214 — 38). 

13. Bought 150 barrels of flour for 11050, and finding 23 
barrels worthless, sold the remainder at $8.50 a barrel. What 
■was gaiucd or loat ? 

Find the amount of each of the following bills: 

14. M. H. Decker, 

Bovghl- of Wm. C. Dbteb. ■ 
136 bushels of oats, at $.37 a bushel. 
66 barrels of potatoes, at $2.50 a barrel. 
17 tous of hay, at $16.75 a ton. 
42 cords of wood, at $3,125 a cord. 

15. Geo. McDolqal, 

Bought of.JaaTS Olakk & Co. 
128 tons of coal, at $5.25 a ton. 
1600 pounds of bar lead, at 6^ a pound. 
750 pounds of printing paper, at 12^ a pound. 



10. Thos. McMillan. 

Bought of Samuel Stone & Co. 
25 barrels of mesa pork, at 116.35 a barrel. 
14 tuba of butter, of 64 pounds each, at 38^ a pound. 
36 barrels of winter apples, afc *4.18 a barrel. 
16 barrels of Sour, at $7.84 a bai'rel. 

17. A flour merchant bought 1500 barrels of flour, at (7 a 
barrel ; be sold 800 barrels at tlU a barrel, and the remainder 
at *6 a barrel. What was bis gain ? 

IB. A farmer exchanged 584 bashela of wheat at 13 a 
bushel, for 78 barrels of flour at 19 a barrel, and received the 
balance in money. How mncb money did he receive ? 

19. Two persons start from the same point and travel i& 
opposite directions ; one travels at the rate of 32 miles a day, 
the other at the rate of 39 miles a day. How far apart will 
they he in 14 days ? 

30. A planter sold 309 bales of cotton at t76 a bale, and 
from the proceeds he bought 107 acres of land, at 860 an 
acre, 18 mules at *7S each, and 4 pairs of horses at $218 a pair. 
How much money had he left? 

31. A man bought 45 acres of land at 138 an acre, and 
76 acres at t47 an acre, and sold the whole at $45 an acre. 
Did he gain or lose, and how much ? 

33. A man owing $15760, gave in payment 5 lota of land 
worth $730 each, 6 horses valued at $226.50 each, an interest 
he owned in a coal mine, worth $2000, and $1589.80 in money. 
How mnch did he still owe ? 

Complete the following equations : 

23. (142 + 405) X (10 00— 850)— 5000 = P 

24. 97x1000- (75x500— 420) + 1500 = ? 
85. $73.46— {«.94+*3.02) + $4:rx35 = ? 

£ff. 0246.08 X 104+ {now ~%U<i.5(i)y,W = ? 



DIVISION. 



INDUCTIVE EXERCISES. 

69. 1. How many 4's are 13 ? Are 16 ? Are 34? 
3, How many men are 13 men leas 6 men, less 6 men ? 

3. How muuy feet are 16 feet — 4 feet — 4 feet — 4 feet — 
4 feet? 

4. How many times can 6 men be taken from 12 men P 
4 feet from 16 feet? ■ 

5. How many 6'a in 13 ? 4's in 16 ? 5's in 20 ? 

6. How many times can 6 yards of cloth be cut from a piece 
containing 24 yards P 

7. How many 6's in 24 ? 4'8 ? 8's ? 2"s ? 3's ? 13'a ? 

8. How many times can 5 gallons be taken from a cask 
containing 30 gallons ? How many 5's m 30? 

9. Can we say 5 gallons are contained in 30 gallons 6 times? 
Why? 

10. Into how many eqiml parts are 30 gallons separated ? 

11. What is the size of each part ? How many 6'b in 30 ? 
12.. Distribute 20 cents equally among 4 boya? How many 

cents will each receive? 

13. Can we say, 4 hoys are contained in 30 cents 5 times? 
Why not ? 

14. Can WG snbtract 4 boya from 20 cents, 5 times? Wliy 



not? 



\ 



15. When we find how many times 6 cents is contained in 
^80 cents, what kind of a number is the result ? 

16. When we find one of the 6 equal pai'ts of 60 centa, what 
'kind of a number is the result? 



i 




DIVISIO!^. 

DEFINITION 

60. Division is the process of finding how many timet ' 

one uumber is contained in another of the same kind. Or, it 
ia finding one of the equal parts of a nnmber. 

1. The dividend la the number to be divided. 

2. TliH divisor La the number hj whicli to divide. 

3. The quotient is the result or the diviaioD. 

4 The remainder is tlie part of the dividend remaining when the 
divisioD ia not eraet, and must always be ie»» than the diviaar. 

61. The Sign of division ia ^-, or : . It is read 

divided by. 

Thus, S6-i-S, or 86 : 9, ig read, 86 divided hg &- 

Division is also indicated by writing the dividend over the 
divisor, with a. line between them ; or, by writing the divisor 
at the left of the dividend, with a curved line between them. 

Thua.V, or 6)34, is read, 34 diOKisd 6y B, 

Division may also he regarded as a short method of perform- 
ing several subtractions of a number. 

ThuB, 15-5-5-5 = 
there are l/lree 5'a in 15, oi 

63. Since one nnmber ia contained in another aamany 
times as it is a factor of the other, division may he regarded 
as the reverse of multiplication. 

In multiplication, both factors are given to find the product ; 
in division, one factor and the product (answering to the divi- 
dend) are given to find the other factor, which answers to the 
quotient. 

Thus, 6 X 4 =^ 24, the factor 6 beiog taken 4 times^ hence, there ai 
four 6'a in 34, or 

The divisor and quotient are the factors of the dividend. 



63- The ob]*eet of dmBion ia (wo/old: 

First. To find how many times one number is contnincd in 
another of the same kind. 

Secood. To separate a given number into as many equal 
parts as there are units in another. 

Tbos, if SO cents are divided equally anioDg a niuiiber of bojs, glring 
Mch boy 5 cents, how Tnany boys nra there ? 

Here the whole number and one of the equal parte are ^ven, to find 
the number at equal parts. 

dgniii, if 30 cents are divided equally among 6 boys, how many cents 
does eajrli boy receive ? 

Here the whole number and the niimber of equal parts are ffiven, to 
find the tiie or nalae of oTie of the equal parte. 

64, The equal parts of a number or thing are named 
according to their size or number. Thus, 

1. If a number or thing is separated into two equal part^, each 
part ia called one half. Written, ^■ 

One half (1) of 16 is 16-^3 = 8 ; J of 13 is 12s-2 = 6. 

2. If a number is separated into three equal parte, each part 
fe called 07ie third. Written, i- 

One third (J) of 21 ia 21 -h3 = 7; ^ of 24 is 24-=-3 = 3. 

3. If a number is separated into /owr equal parts, each part 
is called one fourth. Written, j- 

One fourth ({) of 28 is 28-^4 = 7 ; i of 40 is 40-^4 = 10. 

4. In like manner, we obtain the parts nameH^flks, sixtlis, 
<fevenlhs, eighths, twentieths, ete. 

5. How is OHfi of 3 equal parts, oroKEAaJ/'of anumberfound? 
One of 3 equal parts, or one third f One of 8 equal parts, or 
Me eighth f One of 13 equal parts, or one twelfth f 

6. The equal parts into which a number or thing is dirided 
latc csX\s^ fractional parts, oi fractions. 




60 DIVISION. 

Principles. — To find lioiv many times one nnmbcr is coiri 
teined in anotiier: 

1. The divisor and dividend viust be like numbers, and tin 
patient an abstract number. 

To find one of the equal parts of a number : 

IL The dividend and quotient must be like Clumbers, and 

the divisor an abstract number. 
IIL Tiie dividend is the product of the divisor and the quo- ■ 

tient. 

DRILL EXERCISES.* 

65. 1, The product of two factors ia 48 miles, and one 
of the factors is 8 miles; what is the other? If one factor ia 
6 miles, what ia the other? Why? 

2. If the dividend ia 84 feet and the divisor 13 feet, what ^ 
the qnotient? If the divieor is 7? 

3. How many ^'s in 8 ? In 80? In 800 ? In 8000? 

4. How many 4*8 in 8? In 80? In 800? In 8000? 

5. How many 6'h in 13 ? In 120 ? Id 1200 ? In 12000? 

6. How many 8'b in 16 ? In 160? In 1600? In 16000? 

7. How many times 5 feet are 10 feet ? 100 feet? 1000 ft f 

8. Hot many times 18 are $16 ? tI60? $1600? 

9. How many times 10 men are 60 men ? 7 days are 43 
days? 8 miles are 64 miles ? 

10. If an acre of land is divided into 3 equal parts, what ia 
each part called? If into 4 equal parts? 5? 6? 7? 8? 9? 
10? 12? 15? 20? 

11. What is one third (i) of 34 cents? Of 36 men? 

13. WhatiHO»e/oM?-M(i.) of 33rods? One si-rth H) at UO? 

13. What is one eighth of 73 miles ? One ninth of 54 acres ? 
One twelfth (^) of 84 buahels ? 

14. How do we obtain \. J, J, \, etc., of any nnmher? 



\ 
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15. If 36 marbles are equally divided among 4 boys, what 
part of 36 marbles does each boy receive? If among 9 boja? 

16. If |40 are paid to 8 men in equal parte, what part of 
t40 is paid to each man ? If paid to 5 menP 

17. What is i of 43 gallons ? ^ of 64 feet? 1[ of 56 toAb ? 

18. What is ^ of 100 men ? i of 108 acres? TVof»I20? 

19. How many is 7 times -J of 20 ? 9 times ^ of 36 busbela? 

20. How many ia 8 times ^ of 60 days ? 10 times 7V of 173 ? 

31. Wtatiajofltiraese? ioffitimesB? Jof 3 times l5i? 

32. Whafcis J^of 9 timeat4? ij- of 3 times 7 pints ? 

23. What is \ of 10 times 6 acres ? -J of 8 times 9 pounds ? 
S4. Wbat pai't of 4 is 1 ? Is 2 ? Is 3 ? 
AsALIsia.— One ifl I of 4; Sin 3 times J, or J of 4; 3 is J d( 4. 
85. How do we obtain one fourth of a number? Two 
fourths ? Three fourths ? Two thirds ? 

26. What part of $,i ia «1 ? Is *2 ? le JS ? Is 14 ? Of 6 
pounds is 1 poand ? 3 pounds ? 3 pounds ? 5 pounds ? 

27. What part of 7 is 3 ? Of 8 ia 5 ? Of 9 is 3 ? 

28. Seven are how many times 3? 

A SALTS IS, —Three is in T, 3 times and 1 remaiader, which is } of 8, 
acnce, 7 in 2 times 3 and J ot 3. 
39. 13 are how many times 4? 

30. 35 are how many timea 8 ? 

31. 43 are how many times 4? 

32. 63 are how many times 5 ? 

For additional exercises, use Drill Tables Nob. 1 and 3. 

Fur eiample, in Drill Table No. 1, divide 10 by each number in a col- 
umn. Dumlng only the qaotient and remainder. In the same waj, divide 
11. I2,oic.,toa0. 

'raking (IPO columns, divide the larger number by the smaller, naming' 
the quotient and remainder. Taking three colamna, divide the product 
of the first and second numbers by the third. 

Many similar eierdsea for drill and dictation ma; be arranged from 
these tables bf the apt teacher. 



Aiis. 3 times 4 and ^ of 4. 
Ans. 4 times 8 and | of 8. 
5? 6? 7? 8? 9? 10? 
6? 7? 8? 9? 10? 13P 




J 



66. The pupil sbould early learn by practice to divide any 
number not greater than 100 by any number not greater than 
12, and give the roauit al sight. The following methods will 
afford a pleasant exercise, aod help in so desirable an aoquisi- 
tiou for business purposes: 



1. Pinrt, ( 
Write on 



) divide an; uambpr, as 35, by the numbera less than 18. 
.be Blat« or board the follonius forms of expression ; 



&•> 



85 



35 



n 



Tbo snavrera should be given oraUy, and not written ; and the renuin- 
dere may bo read, either as so many "remainder," or in fractional form; 
thus, 35 in 8 times 4 and 3 remainder: 5 times 6 and 6 remainder, etc.; 
or tliua, 35 is 8 times 4 and | of 4 ; 6 times e and J of 6, etc 

In like manner, practice upon all dividends, &om 12 to 100 indoHtve. 

3. Another and better method, since there will be lesa 
■writing, is to use the same device, or the Chart, used to mem- 
orize the Multiplication Table. 

1. Draw □□ the slate or l)oard a small 
square, and aronud the inside write the num. 
bers from 1 to 13 incltiaive, without regard to 

2. In the centre, write for a dividend any 
nnmber greater than 13 and less than 100, as 
37. Commencing with any number in the 
margin, as 3, use the consecutive numbers as 
divisors, rendinjf to the right around the 
square ; thus. 3 in 37, 13 times and 1 remain- 
der ; 4 in 37, 6 times and 8 remainder, etc, ; or thus, ST la 13 tlmea 3 and 
one half (1) of 3 ; 6 times 4 and three foarths (J) of 4, etc In the sams 
manner, commence and read to the left. 

8, Then the teacher may point in rapid succession to the difiereat 
figures in the margin, and the pupil promptly give the result orquolient 

4. Thon erase the number in the center, and insert another lor a new 
dividend, which nil! give a new set of quotients, and so on, nntil all the 
Bumbors from 13 to 100 have been used as dividends. 
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ORAL EXERCISES. 

67. 1- Kow many yards of cloth, at $4 a yard, can be i 
boiigiit for $36 ? • ] 

AKAL7SIB.— Aa man; jBrds bb (4 are contained times in (36, which 
are 9 times. HeDce, 9 ;ards can be bought for $36. 

2. At 16 a ton, how many tons of coal can be bougbt for 
tU? For $30? For*54? For $72? 

3. If 7 barrels of flonr cost $63, what will 1 barrel cost ? 
ASAlisie.— Since 7 barrels cost $63, 1 barrel will cost 1 uveiUh of 

$63, or $g. 

4. If 6 barrels of flour cost $73, what will 1 barrel cost? 

5. If a man travel 48 miles in 4 houra, how far does he 
travel in 1 hour? 

6. What will be the cost of 1 ton of coal, if 8 tonscost $64P 

7. If a farm of 120 acres is divided into 12 equal lots, how 
many acres does each lot contain ? 

8. At $9 a week, in what time will a man earn 136? $54? 
•72? $81? $108? 

9. If 4 barrels of flour cost $36, what will 7 barrels cost ? 
Anai.ybis.^Oiii? barrel will cost 1 fborth of $80, or $9 . and 7 Iwrrels 

Will cost 7 times $9. or $63. 

10. What cost 12 yards of cloth, if 6 yards cost $34? 

11. If 8 yards of silk cost 132, what will 12 yards cost? 

12. What will 15 sheep cost, if 5 sheep cost $35 ? 

13. How many cords of wood, at $4 a cord, will pay for 6 
barrels of flour, at $8 a barrel P 

Analtsib.— Sii barrels of flour will coat 6 times $8, or $48 ; and $4, 
tbe price of I oord of wood, are contained in $48, 13 times. 

14. How many days' labor, at $4 a day, will pay for 3 tona 
of coal, at $6 a ton, and 3 tons of hay, at $15 a ton ? 



15. How many ponnds of meut, at 12 cents a pound, will 
cost aa much a8 9 ponnda of cheese at 8 centG a poutiil ? 

16. If a stage run 45 miles in 5 hours, how far will it run 

in ? houra? In 9 hours? In 12 hours ? 

17. What cost 9 quarts of milk, if 4 qnarts cost 34 cents? 

18. How many bags will be required to hold 108 bushels of 
wheat, if 4 bags hold 9 bushels ? 

19. If 5 barrels of floor are worth $60, how many cords of 
Tood at $4 a cord will pay for 3 barrels? 

20. It 12 yards of cloth cost 440, for how much must it ba 
sold a yai'd to gain ¥20 ? 

21. If 8 yards of cloth cost $35, for how much a yard must 
it be sold to gain $13 ? 

32. A mau received toO for 5 barrels of pears, and paid all 
but $14 for 4 chairs. What did each chair cost ? 

23. What is the value of 5 tons of bay, at the rate of $48 
for 4 tons? 

24, If G baahels of wheat are worth $12, how many bushels 
of wheat must be given for 9 tons of hay, worth tlO a ton ? 

35. If 15 days' work will pay for 10 cords of wood, at $3 a 
('.ord, what is the price of 1 day's labor? 

26. If a man receive 16 pounds of sngar in exchange for 20 
ponnds of cheese at 8 cents a pound, what is the price of the 
sugar per pound ? 

27. A newsboy sold 24 papers at 4 cents each, and thereby 
gained 48 cents. At what rate did he buy the papers? 

28. If a woman pay 60 cents for some lemons, at the rate 
of 10 cents for 6, and sell them at the rate of 9 for 20 cents, 
bow many cents will she gain ? 

29. If a man earn $5 while a boy earns 13, Iiow many dol- 
lars will the man earn while the boy is earning $18 ? 

30. A tailor bought 11 yards of ome kind of cloth for |55, 
and 9 yards of another kind for $3G. What was the difference 
ia the price per yard ? 



08. Two or more operations, to be performed in the sa 
example, are ofteo indicated by the use of sign^ Thiu, 

1. To the product of 6 aod 10 add 4, and divide thesnm b; 8. 

WriatK, i^^^i = 8. lor 10x6+4 = 64, ud 64-^8 = 8. 

Copy, read, and give the vahie of the following expressions : 

(2.) (3.) (4.) (5.) 

8x9—8. 6 + 12x7. 43 + 20—12. 42 + 72+9. 



<6+6x6 



(7.) 
12x5-3x4 



8.) 



The operatiooB of maUiplLcation sod division, indicated by Bigiia, must 
be performed before those of uddiiiua sml eublraction, unleaa oiherwisa 
Indicated. 

The diBtinctioQ between terms and factors must alwajB be olwerved. 
Term* Toaj be added or subtracted, but factort never. To illustraM, 
t&k ' examples 2 sad 3. Each expression is compoaccl of two tertnt, ddo 
ft single uamber, the other the product of two numbera. In Ei, 2, lbs 
ttrm 8 is Dot to be eubtracted from the faz-Zor 9. but from the product of 
8 aod 9, or 72, nhicb is the other term. Id Ex. 3, 6 is cot to be added U. 
12, but to the product of 13 and 7, or 84^ 

It the same are written tbns, 8x9^, and (6 + lS)x7, the addition ^ 
and BubtracCiOD most be performed before multiplication, and the ei 
IveaBions wiU contain but one term each, composed of two factors, and 
equivalent to 8 x 1 or 8, and 18 x 7 or 126. 

This law or principle becomoa more obvious it we BubstltutD the lat- 
Ibtb a, b. and c for the fignres, and express algebraicftllv thus ■ a x b—e 
•nd o + 6x e, or at— e, and a+bc. We can no more subtract 8 from 9, ni 
add 6 to 13 in the above exomplas. thaq we can subtract c from 6, oi 
add It to 6 in the algebraic expressions. 

The law is the same when the sigTi of division is used. 

In Ex. 8, the dividend is composed of two term), B x 13 or 90, and 
17+3 or 9, and is equivalent to 98—0. If expressed (hus, (8 x 13— 27)+8. 
then 37 would bo subtracted from the product of 8 and 13, and the ■- 
naioder divided by 3. 
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the pupil in the use of idgiie will be obviated. ■ 


Complete the followiug equations : ^| 


9. 8x0 + 6x4-=-8 = ? 


16. 72-^12 + 50—16 = ? ■ 


10. 10x12-5x6-^6 = ? 

11. 9x11-54-^6 + 30 = ? 


17. 48 + 13-10^? = 5. ■ 


18. 108-^9- 4x? = 73. * 


13. 10+4-^7 + 20 = ? 


19. (14 + 7^3)x? = 84. 


13. (8x9-12)-=-5 = ? 


30. (144^-12— 3} X 11 = 7 


14. 40— 8-=-4x7 = ? 


21. 34+20-4 = 80-=-? . 


16. (35 + 10)-^7 + 9 = P 


33. 56-^7x8 = 70—? M 


69. When the divisor ia not greater tlian US. H 


1. Divide 953 by 7. ■ 


EXTLABATION. —Write the divisor at the DtviKir. mvidend. Qaottent. ■ 


left of the dividend, with a line between 7 ) 953 ( 136 


tbeni. 7 


Beginning with the left-hand or higheat ~ 


-order of the dividend, proceed thus : 

7 IB contained io hondreda, 1 hundred ^L- 




dred at the right of the dividend for the 43 


flret figure of the qaotient. — 1 


Multiply the divisor 7 bj the 1 hundred Pboof. H 


of the qnatient, and write the product 7 j^gg ' fl 


deiid ; anbtract, and to the remainder, 3 . — - ■ 


liundred, annex the 6 tens ot the dividend, 952 (Prin. III>. ■ 


mdiing 35 tena. 1 


7 Ib contained in 35 tana, 8 tana times, with a remainder. Writing tM fl 


8 tena in tlie quotient, mnltiply and HubtraL-t as before, and to the t»>^| 


mainder annex tlie 3 oiiitB of the dividend, making 43 units. ^M 


7 ia contained in 42 units, 6 times, wliich write in the Quotient. Hii]a^| 


L tipljjng and aubtracting, as before, nothing remaiaa. ^M 



The solution of the preceding example may be abbreviated, 
ae follows : 

EsPLANATTOS. — 7 Is conlsjned in 9, once, and 1 ) 9S3 
8 remainder. Writing 1, the quotient fignie, Too" 

nnder tb.! part of the dividend used, prefix lliB QootleDt. 

renmindcr 2 to the next lower order of the dividend, 5, meXing 25. 7 is 
contained in 2a, 8 times and 4 remainder ; prefix the rcmtiiiider 4 to the 
neit lower order 3, making 12. 7 is coatained in 42. G times, and no 
remainder. 

Observe, that the quotient figure U alwagt of tA€ »ame order a» the loo- 
tit ordtr of the dioideiid used. 

The principles in the two preceding operationB are the same, 
the difference being, that in the first all the work is written; 
while in the second only the quotient is written, the other 
steps being performed menially. The first is usually termed 
long division, the second, s/tort division. The pupil 
should be taught always to ase the latter, when the diyjsor 
does not exceed 12. 

In like manner, by sliort division find the quotient, and 
prove the following: 

(2.) (3.) (4.) 

6 ) 34806 tons. 8 ) 206752 days. 7 ) 4401 

5. Divide 83762 by 7; 79884 by 6 ; 3263 by 8. 



407| Qnatlmit 



Explanation.— Since 8 is not contained 8 ) 3263 
in 3 thousands, iinile the 3 Ihousanda and " ' 

hondreda. making 3S hundreds. 8 is coi 
tained in S2 hundreds, 4 hundreds times, which write in the bondreda' 
place in the qnotient. 

Next. 6 is not contained in G tens, 80 write a cipher in tens' plac* in 
the qnoUent, and unite the 6 tens and 8 units. 8 iscontained in 63 units, 
? times and 7 units remainder, which write over the divisor and annex as 
a part of the quotient. Hence the quotient is 4071- 

I^OOF.— 407 X 8 + 7 = 33ftJ (Phis. HI). 
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6. Divide 403076 by 8 ; 120050 by ? ; by 9. 

7. Divide 3761201 by 9 ; 89706a by 6; by 7. 

8. Divide 72947 by 7 ; by 8 ; by 6 ; by 6 ; by 3. 

9. Divide 313064 by 4; by 9; by 8; by 5; by 6. 

10. How many toos of coal, at $7 a ton, can be bought for 
$87605 ? 

11. If 36314 bushela of grain be put into 6 bins of equal 
size, bow many bushels must each bin contain? 

12. A gentleman divided his estate, worth (42641, equally 
among his wife and 5 children. How much did each receive ? 

13. If 75000 bushels of grain are put into 8 bins of equal 
size, how mauy bushels does each bin contain ? 

14. How mauy times are 8 cents contained in 148.56 P 



8 eta. ) 4856 ctfl. 

607 times. 



Or, 



t.08 ) (48.56 

607 iimeg. 



Explanation.— 1. Sight cents mny be written $.08 (35). 



2, When the diyisoT and dividend 
B.n abatroct number (Prin. I). Hence, 
607 timfi. 

y. Wiien the diviaoc and dividend 
must be of tbe same name H^nce, it one ii 
or dollars and cents, before dividing change, 



ike QumberB. the quotient ia 
intfi are cuntuned id $46.56, 



both concrete Dumbera, they 
dollars and Ibe otb<;r cmti, 
so that boCli may be cento. 



15. Find one of 8 equal parts of (48.5G. 

ExPI-AHATiOii.— When the diviflor is an abstract 
nnmber, tbe dividend and quotient are like nambera 
(Pbih. II). 



8 ) 148.56 
«6,07 



Solve and prove, 

(16.) (17.) (18.) (19.) 

8 ) $217.63 7 )(6.44 (7 ) t6-.4 t.08 ) $48 

*37.30| $.93 92/tmea. 60( 



How many barrels of flour, at 18 a barrel, can be bought 
fortl273G? Fortr068? 

21. If 9 acres of land cost $976.50, what ia the cost ot j 
1 acre F 

aa. At 4 cents apiece, how many oranges will t3.72 buy? 

23. At 8 cents a yard, bow many yarda of ribbon can be 
bought for *7.a8? 

24. How many pounds of sugar, at 9 cents a pound, can be 
bought for 114. 67 ? For 827 ? 



Find 

25. 1^/M of 8863.35. 

26. 1 sixth of 34807 tons. 

27. 1 eighih of 20673 days. 

28. 1 ninth of *7384.50. 

29. 1/enM of 9760 feet? 

30. 1/oMri/* of 10376 men. 



What is 

31. TVof 360733 pounds? 

32. i of 94000 bushels ? 

33. j of 500322 miles ? 

34. i of 32876 men ? 

35. \ of 60349 acres ? 

36. T^ of 760344 rods? 



70. Wben the divisor is greater tliai 

1. Divide 5437 by 26. 



12. 



I 



Dlvleor, DlvldBud. QaotleDt. 
26 ) 5437 ( 209^ 



Explanation.— 38 is contained in 54 
hnndredB, S hundred times, with aremaio 
der. Writethe21iaiidredsiDtheqnotient. 
multiplj the divisor 2S by this quo- 
fient Ssure, acd sulitract the product 53 
hundreds from 5t hundreds, the jirsl par- 
tial dividend, aad there remain Shundreds, 
To this annei the 8 tens of the dividend, making 3J 
pftrtiiil dividend. 

36 is not contajned in 33. so write a cipher in the quotient and hring 
down the 7 units of the dividend, makiog 23T units for the third partial 
dividend. 

36 Is contained in 337 units, 9 tlmea, with n remainder. Write the 9 
units in the quotiPnt, and mnltlpijing and aubtractini; aa before, there 
lem^n 3 units, which write over the divisor, and annex aa a part of the 
'(uoUent. Hence, the quotient is SOO/j. 



s for the teeond 



. Find how many timea S04 is contained in 1041835. 



DIriBor. Diridpad. Quotient. 

304 ) 1041835 ( SlOTjh 
1020 



1435 
1438 

7 Rema 



Proop. 

5107 QaolienU 
304 DlvlBor. 
20428 
1Q214 
1041838 

7 BeniRtndsT. 
1041835 DiTideDd. 



EuiE. — 1. Wrile the divisor at the left of the dividend. 

2. Find how many times the divisor is contained m the least I 
number of the left-hand orders of the dividend that will coiv- 
tain it, and write the result for the frst figure of the quotient. 

3. Multiply the divisor by this quotient figure, subtract tha 
product from thepartial dividend used, and to the remainder 
annex the next lower order of the dividend, for a new partial 
dividend, and divide as before. 

4. Proceed in the same manner until all the orders of ti^ 
dividend have been used. I 

6. If any partial dividend does not contain the dtnsoTtM 
write a cipher m the quotient, and annex the next lower order 1 
of the dividend, and proceed as before. I 

6. If the division is not exact, write the last remainder, with I 
the divisor underneath, as a part of the quotient. I 

To teat or prove the work, see Pnn. IIL I 

1. ir tbe product of the divisor and quotient be greattrrlhiatlixepai^m 
tiai dividend, tbe qaotient is loo Uirge, and most be diminislitd. ■ 

8. If anj remainder Is tquiU to or greater tban the divisor, tbe quu- I 
tient IB too tmati snd muat be tnereaud. I 



3. Divide $46.93 bj »33. 


4. Divide $46 by 23 cents. 


2300 ) 4692 ( 2^^^ iimes. 


23 ) 4600 ( 200 times. ■ 


4600 


46_ 1 


92 


00 (Eip.8,p. 580 J 


In like manner, solve and prove tbe following : ^H 


5. »325.7a -=- 34. 


10. 1288.96 -^ $.43. ^| 


6. »938.07 -^ 63. 


11. $810.98 ^$.46. ^ 


7. $3176.46 H- 126. 


12. $594 -~ 18 cents. ■ 


8. »49.56 -=- 14 cents. 


13. $1385 -^ $105. J 


9. »87.36 -^ 21 cents. 


14. $32.48 -^ $7. ^ 


15. Divide 35380 by 45 ; by 49 ; by 48 ; by 55. ^| 


16. Divide 1276704 by 36 ; by 33 ; by 39 ; by 42. ^ 


17. Divide 95762 by 114 ; by 152 ; by 171 ; by 204. 


18. A planter raised 43340 pounds of cotton on 94 acres. 


What was tbe average number of pr-unds to tbe acre ? ■ 


19. How many acres of land win be bought for $8370, at ■ 


tlS an acre ? At »35 ? 1 


20. How many barrels of pork, at $22 a barrel, can be ^ 


bonght for $35354? 


Divide 


Divide 


ai. 33490 by 85. 


27. 863256 by 736. 


22. 740070 by 135. 


28. 1646301 by 381. 


23. 1554768 by 316. 


39. 6236412 by 2567. 


24. 5497800 by 176. 


30. 11214887 by 3076. 


25. 3931476 by 556. 


31. 75862500 by 10115. 


36. 5120401 by 587. 


33. 313194105 by 7153. 


33. If 867 shares of railroad stock are valued at $84099, 


■what is the value of each share? 


34. A plantation of 736 acres was sold for $55936. Wliat 


T»aa tbe price of an acre ? 




DIVlSIOl^. 

35. The annaal reeeipta of a company are 1570685. Wfast^ 
is the average per day, if there are 313 working days ? 

36. A drover received $26460 for 196 head of cattle. How 
nuieh was their average value per head ? 

37. If 43776 pounds of cotton be packed in 96 bales, what 
is the average weight of the bales? 

Find the second member of the following eqaations : 

38. (6300 -=- 15) - {372 ^ 3) = ? 

39. (13460 -^ 10) X (475 - 377) = ? 

40. (867 X 97) -=- (200 x 5 x 3) = ? 

41. (6070 — 1200) + (4080 -j- 15) = ? 

71> Wlieu the divisor lias ciphers on the rigbl 

1. Diyide.47335 by 100. 
EjtPLASATloN.—ItemoviDg- any order 1|00 ) 473125 



473.... 25 Ram. 
473^^ Quollent. 



of anits one place to tbe righl, by cat- 
ting off or taking away the riglit hand 
figure of a number, divide! the nnmber 
by 10(17-111). ForlikereaaonB, cutting 
oStico figucea dinideg by 300 ; tkree Bgarea divides by 1000, etc The r»- 
maiouig Hgarea are tbe quotient, and the figures cut oB, the remaiTider. 

2. Divide 38736 by 800. 

EiPLAKATiON. — Resolve the divisor 
Into the factors 8 and 100. First divide 
by 100, by cutting off the two right- 
hand figiirea of the dividend, and the 
quotient is 387, and a remainder of ItS. 
Dividing S87 by 8, the quotient is 48, and a second remainder of 8, whicb 
preSxed %n the first remunder, 36, ^vea the true remainder. 386. Eenc^ 
tbe quotient ia 48|||3^. 



) 387136 

48.... 336 Bam, 
48^ QnotiaiiE. 



In like manner, divide 

3. 124260 by 100. 

4. 304631 by 1000. 

5. 71032000 by 10000. 



6. 10800 by 900. 

7. 47620 by 420. 

8. 378000 by 1200. 



i 



I Rule. — 1. Cut off the ciphers from the right of the divisor, 
and an many figures from the right of the dividend, and divide 
the re?naini?tg part of the dividend by Ike remaining part of the 
divisor, for the quotient. 

2. Prefix the remainder, if any, to the figures cut off, and 
the result will be the true remainder. 

9. How many balea, each weighing 510 pounds, can be 
made of 76500 pounds of cotton ? 

10. How many horses, at t2C0 each, can be bought for 
tl9300 ? 

11. If it require *34400 to pay a regiment of 800 men, how 
much does each man receive ? 

13. At $3400 each, how many lots cau be bought for 168000 ? 

Geiieral Peinciples of Division. 

73. The relative values of the dividend and divisor deter- 
mine the valne of the quotient. 

There are sis casea of changing the terms by multiplication 
and division, illustrated by comparing the equation 48-h8 = 6 
with the following, thus : 

to a Ao ( MuUi^ying the dividend, or dividing 

I. or ^ 13 ■] '^ diviaar, multiplibb Che guutienC fiy 

8 8-^3 ( i^ gjime nufriber. 

iis ■ 9 i« { Dividing the dividend, w midtiplg- 

II. : — or =3 i '"? "'« ditvor, DrviDBS the quotitnt iy 

8 8x3 (t^ig i„,ne number. 

AH 9 IS ■ 9 K 3{iiUiplying or dividing both the dici- 

ni. ^ or —G] <*«"<* «"<' dfewor bj/ the lame nnmber. 

8X3 8-J-2 ( DOEB NOT CHANGE (fc ji/otien!. HeoM, 

rhange in the DmnBND Sy muUiplif:aticn or dinieum, prodncm a 
LiKB change in the qiuitient ; btU luch a change in the dit 
an OFPoeiT& change tit the guoCient. 



J 



CANCELLATION. 

73. Cnncellation is the process of rejecting or cancel- 
ling equal factora from both dividend and divisor. 

Principleb. — I. Refecting a factor from any number di- 
vides the number by that factor. 

II. Jiejecliny equal factors from both dividend and divisor 
does not change Hie quotient. 



74. 1, 



WRITTEN EXERCISES. 

Divide 56x34 bj 48x7. 



==4 



EIxPLAKATiON, — Since 8 will divide both 50 and ^ 4 

48, reject 8 as a factor of S6, retatDing the factor 7, fS( x %i 
and also of 48. retalnin}; the factor 6, Aty.'t 

Again, sioce 6 will divide both S4 in the divl- « 

detid and 6 in tbe divisor, reject 6 as a factor from, 
both, retaining the factor 4 in the dividend, Finally, rejecting the fac- 
tor 7, cnmmoQ both to the dividend and to the divisor, there remains 
only the factor 4 in the dividend, which is the required quotient. 

3, Divide the product of 25, 18, 4, and 3, by the product of 
1, 6, 5, and 3. 



7x(S xSxS 



-^8^. 



Or, 



L 



1. The veriieal line is much need, and by many ia thought 
lo be more convenient, wherever eaneel/Mian is spplied. It 
Bervea the same purpose as the eumed line in division, since 
it separates the dmdend or its factors on the right from the 
diniaor at ita factors on the left. 

2. The homontal line may be used by those who prefer it 

3. Divide 13x7x5x3bj 3x5x7. 

4. Ar/ife 43x18x6x4 by 36x^1x0. 



10' 



» 



» 



tANCELLA rioy. 65 

Rule. — Cawxl Iht factors common to both diridend and di- 
visor, and divide Ike product of the rematni/u/ factors of tkt 
dividend by (he product of the remaining factors oftltt dtvifiorj 
the resnit will be the required quotient. 

5. What is the quotient of 21 x 8 x GO x 8 x 6 divided by 
7x12x3x8x3? 

6. Multiply 8 times 32 by 6 times 27, and divide the prod- 
act by 9 times 96. 

7. How many tona of hay, at $18, must be given for 45 
cords of wood, at M a cord ? 

8. How many flour barrels, at $.80 each, wijl pay for 113 
bushels of com, at $.70 a bushel? 

9. How many tubs of butter, each containing 56 pounds, at 
SO cents a pound, raiiat be given for 7 barrels of Eugar, each 
containing 195 pouuds, at 10 cents a pound ? 

10. How many bushels of apples, at 75 cents a bushel, will 
pay for 95 pounds of coffee, at 30 cents a pound ? 

11. A farmer exchanged 45 bushels of potatoes, worth 40 
cents a bushel, for 18 pounds of tea. What was the tea worth 
a pound ? 

12. From 6 pieces of cloth, each piece containing 24 yards, 
vorth $3 a yard, how many suits can be made, worth tlS a 
aait? 

13. When hay is worth $18 a ton, how many tons must bo 
given for 12 barrels of fiour, at 17 a barrel ? 

14- If 6 acres of land cost *180, what will 150 acres cost? 

15. How many baSes of cloth, each containing 40 pieces, 
and each piece containing 36 yards, worth $3 a yard, must be 
given for 120 government bonds, worth $108 ea«h? 

16. (240x56xie)-^{60x28x9) = ? 

17. (72x48x28x5)-^(84xl5x7x6) =r? 

18. (G6xl8x27x25)-^{8_4x45x7x30) = F 

19. (80 X 60 X 50 xlCxl4)-^(70x 50x24x20) =P 



\ 



I 




20. How many bushels of oats, at 1.60 a bnshel, will pay 
for 12 tons of coal, at J7.20 a ton ? 

31. How many days' work, at $1.25 a day, will pay for 75 

bushels of corn, at 1.80 a bushel P 

22. A laborer gave 13 days' work for 48 bushels of potato 
worth 50 ceota a bushel. What were his daily earnings ? 



REVIEW. 



WRITTEN exERCISEB. 



L 



75. 1. How many times is 2i& contained in 3690 P 

2. How many times can 346 be subtracted from 3690 ? 

3. How many times 346 will produce 3690? 

4. The factors of a number are 84 + 33 and 437 — 
What is the number? 

5. The product of two numbers is 14304, and one of 
numbers is 2400^-25. What ii^ the other? 

6. If 3, 2, and 7 are three factors of 364, what ia the other 
factor? 

7. What is the difference between 106 x 127, and 15341-^29 ? 

8. The product of three numbers is 107100; one of the 
numbers is 43, and another 34. What is tlie third number ? 

9. The quotient of one number divided by another is 56, 
the divisor is 375, and the remainder 134, What is the divi- 
dend? 

10. A coal dealer bought 250 tons of coal, receiving 3240 
pounds for a ton; he sold it at 2000 pounds for a ton. How 
many tons did he gain ? 

11. A farmer sold 300 bushels of wheat, at $2 a bushel, and 
com and oats to the amount of $750 ; with the proceeds he 
bought 120 head of sheep at 13 a head, one pair of oxen for 
$90, and 35 acres of land for the remainder. How much did 
the land cost him an acre ? 



J 



12. How many pounda of sugar worth 13 cents a pound, 
■' can be bought for 136 pounds of butter wortli 2Hct3. a pound ? 

13. If a man earns $60 a mouth, and spends $45 in the 
same time, in what time will he save 1900 ? 

14. A grocer bought two kinds of ayrup ; one for 64 cents 
a gallon, and tbe other for 63 cents. What was the average 
c<ist a gallon ? 

BoLTTTios.— (54 contg + 63 cents) -i- 3 = 58 cents. 
The average of too numbers is one half their Bum, the average of 
(Are* numbers is one third their sum, etc. 

15. A merchant bought three kinds of tea, some at GO cents, 
some at 78 cents, and some at DO cents a pound What was 
the average cost a pound ? 

16. A keeper of a toll bridge received 1104 toll on Mouday, 
t97 on Tuesday, 1128 on Wednesday, and *;99 on Thursday. 
What was the average daily receipts ? 

It. Sold three city lots for $1500, $2976, and 11895, re- 
spectively. What was the average price of each P 

18. K a young man receive a salary of $25 a week, and he 
pays $8.75 for his board, and S4.65 for other espenses. in how 
many weeks can he^ay a debt of $487.20 ? 

19. A man having $4578, paid out all but $1643 in 8 weeks. 
What was the average amount paid out each week ? 

20. Bought 140 aci-es of land for $7560, and sold 86 acres 
of it at $75 an acre, and the remainder at cost. How much 



31. The sales of a merchant are $75000 a year. What is 
the average per week? Per month? 

23. How many pounds of sugar, at 30 cents a pound, must 
be given for 5 pieces of cotton cloth, containing 44 yards each, 
at 43 cents a yard ? 

33. Sold a (|uantity of wood for 53493, that cost $1434, 
bhus gaining |3 a cord. How many cords were there, and 
8 the cost per cord i* 



24. Bought 150 acros of land toi 17650, aad sold it for £63 
&n acre How much was the whole gaiu 'f 

25. U 100 barrels of Hour cost |6U0, what will 350 barrels 
cost at the samo rate? 

26. How mauy pounds of butter, at 40 centfi a pound, are 
worth aa much as l(i00 bushels of oats, at 75 cents a bushel!' 

37. If a man gaiu $638.75 by selling 3(i5 barrels of flour at 
♦9.25 a barrel, at what price did he buy itr* 

28. A grocer bought 12 barreU of sugar at tl6 per barrel, 
and 17 barrels at *13 per barrel ; how much would he gain by 
selling the whole at $18 per barrel ? 

29. A farmer sold 16 cords of wood at S3 a cord, and 40 
bushels of wheat at $2 a bushel. He received 15 yards of 
cloth at $4 a yard, aud the remainder in money ; how much 
money did he receive ? 

30. If a mechanic receive $1500 a year for his labor, and 
his expenses are $968, in what time can he save enough to 
buy 28 acres of land at $133 an acre ? 

31. A planter sold 40 bales of cotton at $68 a bale. With 
the proceeds he bought 8 horses at $180 each, and with the 
remainder bought cows at $32 a head. How many cows did 
he purchase ? 

32. Bought 288 barrels of flour for $1482, and sold the same 
for $2058. What was the gain on each barrel ? 

Find the second member in the following eqnattons : 

33. (6300-^15) — {372-J-3) = P 

34. (i aJ:60-^lQ)x (475—377) = ? 

35. 450 + (I2x5)-^V + 125 = ? 

36. (6070—1300) + (46 80-^15 ) = ? 

37. 384 + 4631-872 + {3176-=-8xl2) = ? 

38. 25x370— 62x8 + {335+206)x45 = ? 

39. 16 X 3125—127 X + (972- 122)-i-50 = ? 

40. (l26x30)-r-(25x25)x(324-SllJ) + 264-450-^5= ? 



7G. The pupil may be required to illustrate tlic foUowiug 


problema by original eiamplea : 


M 


I. ADDITION. H 


Given 


to find ■ 


]. The parts. 


the whole, or tho sum total ■ 


2. The less of two numbers and 


U. 1 


their differsDce, or the Bub- 


the greater namber, or the ^B 


trahend and remainder. 


minuend. ^H 


11. SUBTRACTION. ^| 


Oiven 


iojimi V 


1. The sum of two numbers and 
one of them. 


[ the other. M 


3. The greater and the less of 


\ 


two numbers, or the minu- 


y the difference or remaindet 


end and subtrahend, 


1 J 


III. MULTIPLICATION. | 


Given 


tojind m 


1. Two numbers. 


their product. 1 


2. Any uumber of factora. 


their continued product 1 


3. The divisor and quotient, 


the dividend. J 


IV, DIVISION. 1 


Given 


iojind ■ 


1. The dividend and divisor, 


the quotient. ^M 


3. The dividend and quotient, 


the divisor. ■ 


U 8. The product and one of two 
■ factors. 


Y the other factor. H 


B4. TheoontinuedproduotofseT- 


1 


H end factors, and the prod- 


that one factor. ■ 


B net of all but one factor. 


-LJ 



FACTORS AND DIVISORS. 



IN DUCTF VE EXERCISES. 

77. 1. What two nnmbers, besides the number itself and 1, 
will give a product of 8? 10? 25? i3 ? 64? 

'i. What numbere, other than the given number and 1, will 
exactly divide 9 ? 15 ? 3G ? 48 ? 55 ? 

3. Of what sets of two numbers is 24 the product ? 

4. Of what seta of three numbers is 36 the product ? 

5. What are tiie smallegt numbers, other thaa 1, that will 
exactly divide 18? 21? 49? 55P 

6. What is the lurgest number, other than the given num- 
ber itaelf, that will exactly divide 32? 24? 30? 40? 

7. Name the numbers between 12 and 30, that are the 
pixKluet of two factors greater than 1. Between 30 and 50. 

8. Name the numbers between 5 and 20, that have no other 
(kctors than the numbers themselves and 1. 



DEFINITIONS. 

78. The integral factors of a number are the integers 
whose continued product equals that number. 

Thaa, 4 and 5 are factors of 20 ; 3, 4. and 8, of S4. 

79. A composite number is a number that has other 
integral faetors besides iteelf and 1. 

Thus, 24 is a eomposiu Dumber, since It )s the prodact of 4 and 6, oi 3 
ud 8, or 2. 3, and 4. 

80. A. prime iitunber is a number that has no integral 
factors besides itself and 1. 

Thus, 3, 3, 5, 7, 11, etc., are prime Dumbers, 



81. A. prime factor ia a prime number used aa a factor. 

Kambers are said to h& prime to each other when they haT6 
Ko common integral factors or divisors. 
Thus, 9 and 4, 12 and 3S are prime to each other. 

83. An exact divisor of a number ia any integral fac- 
tor of that number. 

Thus. S and 4 are exact factors or diciaors of 13. 

1. An exact divisor of a number is also csileda meaiare of that number. 
3. When any integral factor is common t« tico or mwe numbers, it is 
lied a common ditiior, faetor, or measure of those numbers. 

83. An even nntnber is one that is exactly diyisible by 2. 
All numbers tenninatiDfi: with 0, 3, 4, 6, or 8 are even. 

84. An odd number is one that is not exactly divisible 
r3. 

All Dombers terminating witli I, 8, 5, 7, or 9 are odd. 
Any number is exactly divisible 

1. By 2, when it is an even number. 

2. By 3, when the sum of its digits is divisible by 3, 

3. By 4, when its units and tens together are divisible by 4. 

4. By 5, when it ends with a or 5. 

5. By 6, when it is an even number and divisible by 3. 

8. By 8, when its three right-iiand figures are ciphers, or 
;pres3 a namber divisible by 8. 

7. By 9, when the sum of ita digits is divisible by 9. 

8. By 10, when it ends with one or more ciphers. 

Find by inspection some of the exact divisors of the foUow- 
tig n ambers : 

1. 1530. I 4. 6105. [ 7. 32473. 

2. 1683. 5. 13936. 8. 71460. 

3. 3348. I 0. 435C0. I 9. 197300. 



FACTORING. 

■ ■BDCTIVE EXERCISE*. 

85. 1. What «re xheprimu oDmbos from 8 to 24P 

5. What an the eompoate Bomben from 8 to 24 ? 
3u State an the [vime betors of 36. 
4. Name all the composite GM;tor3 of 36. 

6. What prime fiutors are commtm to il and 42 ? 

6. What corapoaite factors atj^mmoD to 36 and 72 ? 

7. What faetots are common lo 10 atid 54? To ilieir au^ 
and difffTtnce t 

8. Form a composite nnmber bv using % twice as a facto 
3 twice aa a factor; 3 three times as a factor. 

9. What is one of two erjaal factors of 9 ? of 16 P of 85 P 

10. Otis of Mree equal factors of 8 ? of 27 ? of 84 ? 

When a composite nnmber ia composed of equal factors, it 
is called a power of that factor : and ooe of the equal fao- 
tore ig called a root of the Dumber. 

The power of a nnmber ia named according to tiie nttmier 
of equal factors used. Thus, 

3x3 is the second power or sqvareoiS. 

8 X 3 X 3 is the third potcer or cube of 3. 

3x3x3x3 is the fourth power of 3. 

So, also, 3 is called the second root or square root of 9 ; 
the third root or citfie root of 27. 

11. Iloquired the second power of 3; of 4; of 5; of 6; 
of 8; of9; the Mirrf power of 3 ; of3; of4; of5; of 6. 

12. What iaoMof /woe?«aMactorsof !*? of25? of 36? 

13. One of three equal factors of 8 ? 3T ? 64 ? 125 ? 

14. What is the second root of 9 ? of 16 ? of 25 ? of 64 ? 

15. What id the third i-oot of 8 ? of 27 ? of 64? of 125 ? 



J 




FACTORIN^G. 



73 



Instead of repeating the factor, it is generally written but 
once, and a small figure, culled the exponent, is placed at 
the right, and a little above the numbers, to show how many 
times it is used as a factor. Thus, 



3x3x3x3, and denotes that 3 is used m a factor 
6 X G X C, aud denotes that 6 is used as a factor 



4 times. 

6* = 6: 
3 times. 

Principles. — I, Every composite number u the product of 
all itn prime factors. 

IL A factor common to two or more numbers is a factor of 
their sum; also, of the oiFffERBNCs of any two of Ihem. 

86. Factoring is the process of separating a composite 
number into its integral factors. 

WRITTEN EXERCISES. 

87> To resolve a number into its prime factors. 

1. What are the prime factors of 253 ? 

AlTALTBIs. — Since the given number is even, divide bj 
the li^aet prime factor 2, and the quotient also bj 2. 

Nest divide by the prime numbers 3 and 3 suocesaiTe- 
Ij, obtaining 7 for the last quotient, which being prime, 
the division can be carried no further. Hence the divi- " "■ 
Bors 2, 3, 3. 3. and tlie last quotient 7 are all the prime 
factors or divisora of 232, and may be written 7, 3*, 3*. 

Phoop.— 7x3x3x3>i3 = 252. 



In like manner, find the prime factors or divlBora 

a. Of 335. I 4. Of 200. I 6. Of 945. I 8. Of 2934 
3. Of 154. I 5. Of 625. I 7. Of 1155. I 9. Of 6300, 

The principles and the operation make the rule obvious. 



COMMON DIVISORS. 

I N DUCTIVE EXERCISES. 

88. 1. What numbers are exact divisore of 31 ? 36? 

2. Wliat are the prime divisors of 25? 35? 40? 

3. What are the composite divisore of 73 ? 80 ? 108 ? 

4. What prime divisor is common to 28, 43, and 56? 

5. What is a common measure of 22, 33, and 55 ? 

6. What factors or divisors are common to 13, 24, and 36? 

7. What two numbers will exactly divide or measure 34 
miles ? 35 acres? 48 pounds? 

8. What two numbers will exactly measure 10 and 20? 
Their stimf Their differencef Iheii product f 

9. What is the greatest exact divisor of the sum and diffe> 
ence of 16 and 24 ? Of 18 and 45 ? 

10. What is the g.c.d. of 28, 35, and 43? 

11. Name three numbers of which 9 is the q.cd. 

12. What is the o. c. D. of 23, 44, and 66 ? 

13. What divisor is common to 6 and 9 ? To 6 and 9, and 
to 54, their product? To 8 and 12, and to 96, their product? 

14. What divisor is common to 18 and 37, and to 45, their 
sum ? To 18 and 37, and to 9, their difference ? 

Pbincipi.es. — I. Every prims factor of a number is an ex- 
act divisor of that number. 

n.- Hie o. CD. of two or more numbers is the product of aU 
their common prime factors. 

89. A common divisor of two or more numbers is a 
common factor of each of them. 

90. The greatest common divisor of two or more 
liumbers is the greatest common factor, and is the product cpf 
all the common _prtmfl factors. 



TTEN EXERCISES. 

91. Tu find tlie e.c.D. of two or more numbers. 

1. What is the O.C.a of 18, 30, and 43 ? 
ExPLANATiOs. — By fttctflring-, we find 3 1st method. 

and 3 to be the priroe facwra common to all 2 1 18 30 42 

o numbers. The product of tliese o y ~T^ yT 

prime diviaotH, 3x3 = B, ia the g.C.d. of 18, — s ^ s 

80. and 43 (Peim. U). ' 

In like manner, fiud the q.cd. 

2. Of 42 and 112. | 5. Of 21, 42, and 77. 



3. Of 96 and 544. 

4. Of 56, 72, and 9 



6. Of 30, 48, and 21C. 

7. Of 105, 216, and 405. 



247 



76 



8. Find the g.c.d. of 247 and 333. 
ExFUiSATiON. — Draw two vortical lines, and 
J)1ace til ' greater number oo tlie riglit. and the less g^^ 

<m tbe left;, one line lower down. Divide 333 by „„(, 

« the quotient 1 between the vertical 

JUneB, liie product 347 under the gieater number, '■^ 

Lud tbe remainder 76 below. 

Ne«t, divide 347 by this remainder 76. writing 
he quotient 3 between the vertical lines. t1ie product 338 on the left, and 
he remainder 19 below. Again, dividing the last divisor, 70. by 19, 
heK^ !a no remainder. Hence, IS, the lost divisor, is tUo G.C.D. of 347 
Iiid328. 
In like manner, find the g.c.d. of 
9. 154 and 310. I 11. 136 and 189. I 13. 325 and 270. 
10. 316 and 6C4. I 12. 300 and 375. I 14. 468 and 1184. J 

Rules for fikdino the G. 0. D. 
let By prime factors : 
Resolve the given vvmbers into their prime factors ; the J 



product of all the 



prime factors is the o.c.d. 



F 



COMMON DiriSOXS. 



the less num- 



2d. By coDtinaed diviEiou: 

1. Divide the greater number by the hsa, and the I 
ber by the remainder, if any, and so contimte to divide the last 
divisor by the last remainder, till nothing remairis. Tlie last 
divisor tvill be the g.c.d. 

2. If more than two numbers are given, find the a.c.D. of 
two of them, then of this divisor arid a third number, and soon. 

If the last divisor is 1. the nnmhers are prime totaeh other, and bate 
BO eoinmoii divisor greater than 1. 



Find the greatest 

15. Of 432 and 648. 

16. Of 135 and 315. 

17. Of 182 and 364. 

18. Of 756 and 1575. 

19. Of 1008 and 1036. 



divisor 

20. Of 316, 360, and 43S. 

21. Of 84, 126, and 463. 

22. Of 141, 799, and 940. 

23. Of 3281 and 10778. 

24. Of 10353 and 14877. 



i 



25. What IB tbe greatest number that will divide 630, 1116, 
and 1488 ? 396, 5184, and 6914 ? 

26. A speculator has 3 fields, the first containing 18, the 
second 24, and the third 40 acres, which he wishes to divide 
into the largest possible lots having the same number of acres 
in each. How many acres in each lot ? 

27. The Erie R. R. has 3 switches, or side tracks, of the 
following lengths: 3013, 3231, and 3047 feet. What ia tbe 
length of the longest rail that will exactly lay the track on 
each switch ? 

28. A farmer wishes to put 336 hnshels of com and 812 
bushels of wheat into the least number of bins possible, that 
shall contain the same number of hyshels, without mixing the 
two kinds of grain. How many hualiels must each bin hold ? 

29. Three persons have respectively $630, $1134, and tl386, 
with which they agree to purchase horses, at the highest price 
per head that will allow each man to invest all his money.. 
How many horses' can each man buy? 




MULTIPLES. 

INDUCTIVE EXERCISES. 

92. 1. What numbers between 5 and 30 are exactly di- . 
Tiaible by 4 ? By 5 ? By 6 ? By 8 ? 

Name some numbers of which 5 is a factor. Of which. \ 
6 is a I'autor 

What prime factors are common to 6 and 5 times B ? 

Name some numbei'g that are exactly divisible by 3 and 5. 1 
4 and 6. 3 and 7. 

A number which contains another number one or more | 
timps is called a multiple of that number. 

6. By what three prime numbers can 42 be divided? 

7. What numbers less than 40 are exactly divisible by 7 ? 

8. What numbers from 4 to 36 have both 2 and 3 as factors? 
Have 3 and 5 as factors ? 

9. What is the least number of which3, 4, and 5 are factors? 

10. Name two numbers of which 6 and 9 are factors. Name 
the least number of which th.^y are common factors. 

11. Name three multiples of 3 ? 4 ? 5 ? 6 ? 8 ? 
PBINCIPLES. — I. Every multiple of a number contains aU j 

ihe prime factors of that nmnber. 

II. Tlie L.c.x. of two or more numbers contains all ihe j 
prime factors of each of those numbers. 

III. If two or more numbers are prime to each other, their \ 
froduct is their L. c. if. 

93. A inulti]tle of a number is any number of times that j 
number. 

1. A mukiple ie neCBBaarily eompoiite ; a divisor may be eillier prlmo | 

composite. 

3. A number is a di^¥}r of aJl ita luuItipteB, aud a multiple of all IM J 



94. A common multiple of two or more numbers is a 
number exactly divisible by each of them. 

95, The leant common multiple (l.c,m.) of two or 
more nambers \a the least number exactly diviBible by each 
of tbeni. 



Twooi 



« numbers can have but m 






WRITTEN EXERCrSES. 

96. To find the l.c.». of two or more numbers. 
1. Find the LC.m. of 14, 21, and 45. 



EZPLAKATION. — Reeolving the given num- 
beTB into their prime factors, we find the 
L. c. H. most contain the factor S once, 7 case, 
8 twke, and G once, and no other fiictors 
(Prih.U). Hence, 3x7x3x3x5 = 630, the 
L.C.M. 

EsPLANATTOK. — Divide the given numbera 
31 and 45 by the prime factor 3, and write the 
quotients and andivided number 14 in the 
second line. In the ssmu manner, divide 
euccesalvely by the prime factota 7 and 3. 
Tlie last quotient, B, being a prime nnmber, 
Is not divisible. Heuce, 3x7x3x2x 6=630, 
L.C.M. (Phis. III). 



riRBT METHOD. 

14=2x7 
21= 7x3 

4o= 3x3x5 

2x7x3x3x5 



SECOND METHOD. 



\ 

I 



u 


21 


45 


14 


7 


15 


J_ 


1 


15 



Find the l,c.m. 

2. Of 14, 16, and 18. 

3. Of 27, 30, and 44. 
i. Of 16, 48, and 108. 



. Of 14, 42, and 6 

. Of 12. 16, 18, and 20. 

. Of 10, 45, 76, and 90. 



Rule. — Hesolve each of (he numbers into their prima /ow 
torx ; the producl qf the highest power of each prime faetor m 
the L.C.M. Or, 



MULTIPLES. 79 

1. 'Write (Tie numbers in a horitonlal line, omilling melt of 
the smaller numbers as are factors of the larger, and divide by 
any prime factor that will exactly dtt-ide one or more of Iht 
given numbers, and write the quotients and undivided numbers, 
if any, in a line beneath. 

2. In like manner, divide the quotients and undivided num- 
bere, until the results are prime to each other. The product of 
the divisors and numbers in the last line mil be the l. cm. 

Piud the L.C.H. 

8. Of 144 and 180. i 11- Of 16. 40, and 96. 

9. Of 324 and 360. U. Of 84, 100, and 224. 
10. Of 335 and 375. I 13. Of 16, %Q, 48, and 73. 

14. Find the L.c.M. of 25, 60, 100, and 135. 

15. Find the l.c.m. of 7, 15, 31, 25, and 35. 

16. Find the l.c.m. of the first five odd numbers. 

17. What is the smallest sum of money which can be ei- 
actly expended for books at 85, or *3, or *4, or SG each ? 

18. What ia the shortest piece of rope that can be cut exactly 
into pieces either 15, 18, or 20 feet long ? 

19. What is the prodnct of the l.c.m. of 12, 16, 24, and 33, 
mulbphed by their o.cd.? 

20. Divide the l.c.m. of 7, 43, 6, 9, 10, and 630, by the 
G.c.D.ofllO, 140,and68O. 

21. What ia the smallest sum of money which can be ex- 
actly expended for sheep at SB, or cows at 128, or osen at $54, 
or horses at tl63 each '( 

23. What is the smallest quantity of grain that will fill an 
esact nnmber of bins, whether they hold 30, 48, 80, or 144 
bushels ? 

23. What is the least number of acres in a fiirm that can be 
exactly divided into lots of 10 acres, 14 acres, 16 acres, and 
20 acres each '{ 



I 



FRACTIONS. 



INDUCTIVE EXERCISES. 

97. 1. If any unit, as un apple or a yard, ie divided into 
3 equal parts, what is euch piirt named? (64.) 

2. If into 3 equal parts ? If into 5 equal parta ? 

3. What are the largest equal parts that can be made of a 
whole ? The nest largest? The nesb? 

4. What is 1 of 4 equal parts uf a unit called ? 2 of 3 equnJ 
parts ? 3 of 5 equal parts ? 5 of 7 equal parts ? 

6. What is meant by 1 fourth of anything? 3 fourths? 
Z fifths? 3 eighths? 5 ninths? 

6. What are 3 of the 7 equal parts of a week called ? 

7, What are 5 of the 8 equa! parts of a yard called ? 

8, Which is the greater, a third or a fourth ? Why ? 

9. Which is the smaller, fifths or thirds ? Why ? 

DEFINITIONS. 

98. A fraction is one or more of the equal parts of a 
unit, or of anything regarded as a whole.* 

Thus, 1 half, 2 (Jurds, and ijiflks are Iractions. 

1. A &Sfltioaal unit ia one of the eqaal parts into which tie integM 
or thing is divided. 

TboB, in the eipresBion Cfirce fourtAi o( a mile, the ffaelionai unit li 
onf. fourth of a mile. 

, ■J Fractions are classified into common and decimal.'-! 



* pTopcrlij speftklng-, the value of a fraction ii 
when the Value la greater than 1, It is called 
(lOO, 3), 



leis than 1. E«i<», 
Ln impropet ftactivo 



FRACT!0:^S. 

'^ 99, A common fraction is expressed by two mim-"' 
bers, called the numerator and the denominator, the former ji 
irritten over the latter, with a Una batween them. Thus, 



One third ia written i- 


Nice tenths te wri 


Wn A. 


Three fourtba " j. 


Seven twentieths 


I'n- 


Five Bixihs " S- 


Twelve thirty-fiflUa 


i!- 


feven eightliH - J. 


Thirty foity-ninthH 


\l 



f' 1. The denomiiiator ot a fraction, written below the line, ahons 
tite number of eguu J ;iarfJ into which the unit is dividod^anU albO naraa 
Ihe partB. ^ I 

Thus, in the fraction j, 8 is the denominator, uid shows that the unit 
b divided iuto eight equal parts, named eightlia. . 

f £. The numerator of a Traction, written above the lino, shows the 
uumher of equal parts taken to farm the fractioti. 

Thus, in J, 7 ia the numeraUir. and shows that 7 of the eight equal 
cts are taken, or expremed bj the fraction. 

8. The terms of a fraction are iie numerator and denominator. 

TbuB, 6 and 7 are the termi of the fraction ). 

1 The reoiprooal of a &aotion ii 1 divided bj that fraction, or 
b the fraction inverted. 

ThuB, the reciprocal of J is 1+J = J : o' A- It is V- 

S, The value of a fraction is the qnotient of its nnmerator divided by 
I denominator. Thus, ^ = 4. 

2fame the fractional unit, the terms, the reciprocal, and the 
line of each of the following fractions ; 



lOO. Conim.OH fracHons s 

tproper, according to their value. 



), I , and ) I are proper f raciionB. 



FRACTIONS. 

1 
^. An improper f^Botion is a fraction whose namentor eqaals offl 

exceeds Us ileDominator, Ueiic«, its co/ue is tipud to or gt^ater than h fl 
ThoB, J, Jj", and \^ are improper fractionB. 

^JlOl. A tnixed number is a number composed of an 
integer aod a fraction united. 

Thus, 13( ia a mired number, eqnivslent tol3 + |. 

103. Since fractions indicate division, all changes in the 
terms of a fraction will affect the value of the fraction accord- 
ing to the "General Principles of Division" (73), as shown in 
the following illustrations : 

4x2 S 1' "^^ ralue of each fractional nnit remuna 

' the samo, but the number of units ia twite m 

3. The value of each fractional nnit is Iwei 
Bs large, bat the number of unite remains the 
Bame. Hence, 

In both cases, Ike value of Ike fraction is multiplied (73, 1). 

1. The vtlut of each (ractional nnii remains 
the same, but the number of units ia one half 

2. The table of each fractional nnit is one 
halfas large, bat the nufabeT of ouita remaina 
the same. Hence 

In both cases, the value of ike fraction is divided (73, II). 

4X3 8 '■ The noliM of each fractional unit is only 

g n =^ jg oneMfoB large, bat the number of units ia 

tti^ aB manj. 

i-i-« 3 2. The cafue of each fractional unit is ftwM 

6-^2 3 as large, but the number of imita Is one halfaa 

manj. Hence, 

In either case, the value of the fraction is ml changed (73, HI), j 



103. General Pkihciples of FRACTiosa 

L MuUipluinq the numerator, or ) jt ^ i ■ - 

^. ... , , . . 'i- MULTIPLIES the fraction. 

Dividing the denominator, ] 

II. Dividing the numerator, or 
Multiplying the denominator 

III. Multiplying or dividinn bolh\ ., 

t^ " " ■'. DOES yoT CHAXOE the 

numerator and denominator \ , ,.,, ^ ,- 
, ,, , value of tlie fraction, 

by the same number, J 

The above may be reduced to one general principle, via.: 

A change in the TfUMERATOR, by multiplication or division, 
prodiicBR a like change in the value of the fraction ; but such 
a dtange in t/ie denomtxator produces an opposite change 
in the value of a fraction. 

[ REDUCTION. 

104. Reduction of fractions \s the process of ohaug- 
iug their /orH(, without altering their vahie. 



1. A traction is changeii to higher terms, when Ks i 
denominator are eipresBed in larger immberB : to lower terms, ivbea 
eipreesed ill gmaller numbers ; sod to itn lowest terms, when tha 
namcrsiior and denominfLtor &re prime to each other. 

3, All blghei terms of a fraction are miUtiplei of its loweit t»rm». 

105. To change fractions to higher or lower terms. 

INDUCTIVE EXERCISES. 

1. One half is equal to how many fourths? 

9 equal to 4 fouHha, J is equal to 1 belf ot i 



8. One third of a raiie is how many shths of a mile ? 
3. Oas half of a dollar la how many fourths of a dollar? 
i. Name some equivalent fractions for halves. Thirds. 

5. ExprcBS } in terms 3 times as great. 4 times && great. 

6. The nnmber of tweKths in a unit is how miuij times the 
number of hcUves f Of thirds f Fourths 9 

7. How is the fraction J changed to tenths expressing the 
same value? To 15tha? To 20ths? To 40ths? 

8. The denominators 4, G, 8, and 10 are multiples of what 
nnmber ? 

9. Name the first three multiples of 3, the denominator of J. 
The first three of 4 in J. 

10. Change J, J, |, and fj- to 24ths, to 48ih8, and 96tha. 

11. Multiply both terms of J by 3, and show that the valui 
of the fraction ia not changed. 

Analysis. — II botli (firms of j are multiplied by 3, the reenlting (rae- 
tloD IB -f,, which is equivalent to }, eincc the fi-netiinuil unit is i ns large, 
while tha uaaLi>er of fractiuDal units taken ie 3 timeBU msnyClOiij 

ni). 

13. Name three equivalent fractions for t; for^; for |, 

13. How are 5ths changed to SOths? Sths to 40th8P 

14. Express 4 in SStha ; in Soths ; in 56ths ; in 4dths. 

15. How are fractions changed to higher terms? 

16. 8 twelfths are how many thirds ? 

Analysis. — Since 1 third is equal to 4 twelfths. 8 twelfths are eqnti 
to as man; thirds as 4 twelfths are contained times id 6 tweltUis, nliicb 
is 2 times. Heuce there are { In -^g. , 

17. How many/o!(r/A8 of a rod are 9 twelfths ot a rod? 

18. Divide both tenns of J J by 5, and show that the vdlut 
of the fraction ia not changed. 

Analtbib.— If both terraa of \l are divided b^ S, the resnltiiig fraction 
Is j, which in eqiiivBleot to ^fi, since t\\G fraetional unAisStiiDeflu 
large, while the number taken is [ as many (103, 111). 



REDUCTION. 8 

19. Change ^f to a fraction having lower terms ; W\ ^. 

20. How many ihirds in \\ ? FiftU in ff ? 

21. Esprees the valneof IJ in terms ^^ as great ; ^as great; 
J as great ; \ m great ; J s& great. 

22. What common divisors have the terms of |f ? JJ F J} ? 

23. Is 1^ in its lowest terms ? Why not ? Name two fac- 
tors of its terms. Why is | equal to f| ? 

24. In what lower terms can Jj be expressed ? 

25. Change ^ to its lowest terms; \%, |4; $|. 

26. How is a fraction reduced to lowtr terms? 

27. How is a fraction reduced to its lowest termsP 



WRITTEN EXERCISES. 

106. 1. Reduce | to sixteenths. 

EXPLANATIOB.— Since the ^ven denominator 8 16-^8 = 2 



Is contained in the required denominator 
multiply both terms of the (ractiuo by 3. Hence, 



Bedaoe 

3. t to thirty-fifths. 

3. 4 to sixty-thirds. 

4. ^ to eighty-fourths. 

8. Eeduce || to its lowest terms. 



Change 

5. -J-i to seventy-fifths. 

6. \\ to lOSths. 

7. \\ to 256thB. 



EsPLANATion. — Dividing iMth 
'terms of ibe given fraction 13 by 4, 
tiie result is ,V {102, III), 
j AKain, dividing botli terms of ^ 
by 3, the resnlt is J. Biace tlie tern 
lowpst terms of \\ are j. 

Tb? same result may t>e obtained m 
of the given fraction by tlieir (neatest 



or, h:1! = i. 




FK actions: 



Keiluce to their lowest tormS; 

9- A- I "• «r- 

10. H. 14. Ht- 

11. ,'A. 15. ^A. 

13. HI- I 16. m- 



18. m- 

19. Wl. 

20. MS- 



21. H«. 

22. (S«. 

23. rtWft. 

24. Hi|, 



25. Expreaa in its simplest form the quotient of 441 diridt 1 
by 463. Of 189 divided by 273. 

26. Express in the simplest form 1344 divided by 1536, 
37. Which is the greater fraction, and why, -^, or JJf ? 
28, Change 168-^253 to the form of a fractioa m its lowest 

terms. 81-^63. 160^400. 324-^612. 

107> To change an integer or a mlKed number to 
the form of au Improper IVactiou. 



ORAL EX ERCI8E9. 

1. How many thirds in 4? 

Analysis.— Since In any number there are 3 times bb mxaj tkvrdt u 
wliule OQes, in 4 i^Uolo ones ihure are 3 timea 4 ilwrdi = y . Hence, etc 

2. In 4 bushels, how many eighths of a bushel? 

3. In II how many fifths of a dollar ? Sixths P Eighths I 
Tenths? Twelfths? 

4. la 5| yards, how many fourths of a yard ? 

ASU.T8IB. — Since in any number there are 4 times as many/oi/rtftj aa 
there are whole ones, in 5 yarda there are 4 times 5 fovrtha or ^ of a 
yatd, plus | of & yard, eqaals y yards, Hence, etc. 

5. How many sixths in I3J? In 5^ rods? In 7f acres? 

6. In 6J cords of wood, how many four ifis of a cord ? 

7. Among how many boys can you distribute 5J quarts of 
chestnuts, if you give tbem J of a quart each ? 

8. How is an integer or a mixed number changed to the 
form of an improper fraction? 
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I'M ACTIONS. 



WRITTEN EX EnciSES. 



110. 1. Change ij^ to the form of a mixed nnraber. 

SoiDTION,— ifi = 147-1-9 = 16i. Hence, i^i = 16J. 

2. In ^ of a pound, how many pounds? 

3. In *^ of a dollar, how many dollars? 

4. How many rods in ^^ of a rod ? 
Beduco to integers or mixed numbers, 



6. 


^^■ 


9. ij-p. 


13. 


•Hi. 


6. 


w- 


10. iftv- 


14. 


Wf- 


r. 


w- 


11. HI'- 


15. 


^W 


8. 


ifti. 


18. i|P. 


16. 


»W 



111. To reduce two or more fractions to equivalei 
firactlons havti^ a common denominator. 

OAAL EXEHCISES. 

1. How many SiX/fts in 1 ? In J? In J? 

2. How many eighthsm 1 ? In J ? In 1 ? In } ? 

3. IIow can | and J be changed to ISths? To 24tba? 

4. Change J and | to fractions of the same denominator P 

5. If the denominator is multipUed by any number, how is 
the ua^Ke of the fraction preserved ? Why? (103, I, 1.) 

6. Change | and f to ISths; to 30ths; to 45th3. 

7. Change JJ and Jf to 5ths ; to lOths. 

8. If the denominator be divided by any number, how is tlM 
value of the fraction preserved ? Why ? (103, I, 2. ) 

9. What is a multiple ot a number? A common multi] 
of two or more numbers ? (93, 94.) 

10. Name n multiple of 3; ofi; of 6; of a 

11. What is the common multiple of 3 and 4 ? Of 4 and 
13. What is the L.C.M. of 3, 6, and 10? Of 2, 3, and 4? 
13. What is the L.cu. of the denominators }, \, and 

■, I, andf? Of^, J, andj? 



1 



REDUCTION. 

113. A common denotuinator is a denominator com- 
mon to two or more fractions. 

A common denomioator of two or more (ractiona having different de- 
nomioolorB ninat be a. eominon muUiple of tbe giveu denoaiinBlora. 

113. Tlie Ictist common denominator of two or 

more fractiona is the i.c.m. of their denominatora. 

WbCD the fractioDB are in their lowest tenoa, and tbe denomuuitoni 
■le prime to each other, their conUaued product is the l.c.d. 

WRITTEN EXERCISES. 

114. 1. Change j, |, and ^ to equivalent fractions having 
a common denominator. 

ExPLAHATiON.— Since tlie denominators are 2x3x5 = 30 

prime to each other, and in their lowoet terma, , , __ ^^ 

their product 30 1b thelf L.C.M., and hence the t "^i tS — Tff 

U C. D. of tho fractiona i, J, and J. | of I* = \% 

To fiud the oumeratora, take such part of the I <^f H ^^ 'H 
eommoQ denominator as tlie given fraction is 
«fl. 11108,10130=15; I of 30 = 30 ; and i of 80 = 34. Hence, etc 

Change to fractiona having a common denominator, 

2. \ and |. | 4. 4, f, and f l 6. VV- t. and }. 

3. T^ and f I 5. ■^, |, and J. | 7. i, ^ and ft. 

8. Change f, f. and t% to equivalent fractions having the 
least common denominatoi'. 

EXPLAHATION,— First find the 7)3 7 14. | — j.| 
I1.C.11. of the given denominators, "g j g i ^^ }ft 

which ia 42. This n,nst b. the 3 ^ f ^ 7 - 42 1~ 44 

leiiHt common denominntor of the « x o j^ 1 — t*. -ft — tf 

given fractions. (113.) Reduce mixed numbers to Improper f^w:tiona 
and tractions to their lowest terms, before finding the i.. C. m. | 



I 



Change to fractions having the least common denominator; I 

9. ■»,«, «ndH- I 12- f. SfiandlA. 

10. -tt, H, and f,. 13. 6J, ft. 7, and If 

11. H, A. "li H- I w- tt, rf,, H. «>»i ' 




ADDITION AND SUBTRACTION. 

I N DUCTI VE EXERCrSES. 

115. 1. What is the sum of t and | ? Of | and } ? J 

2. How many times 1 ia the sum of )J, -^, and ^ ? ■ 

3. What is the difference hetween i^ and ^ ? | and | ? * 

4. How much ia ^ leas t^ ? -^ less ^\ ? ^ less ^ ? 

5. A gentleman who owned a sail-boat sold ^ of it. What 
part did he still own ? 

6. Howmany times 1 are ^ + J + J? i + i+f? 

7. A boy paid H^ for a slate, ^ for a reader, and f | for an 
arithmertic. How much did he pay for all ? 

Bow tire fractions having acommoDdeDommator addtd or tuitradedf 

8. What is the fractional unit of §? Of f ? Can f and J 
in their present form be added? Why not? Cun one tK 
eubtraeted from the other ? Why not? 

9. What change must be made in J and f before their si 
or their difference can lae found ? 

10. Mary paid $J for some ribbon, aud $j- for a pair 
gloves. How much did she pay for both ? 

AJSALrsiB.—S'iie paid the Bum of ${ and $|, { is equal to -ff, and | is 
equal to }J ; -ft an<t 1^ ate ^^f, or I-,',. Hence, ehe paid $1,^. 

11. A man having | of a ton of coal, bought f of a ton 
more. How much had he then? 

13. A boy having *f, gave ^ for a necktie. What had ho 
left? 

Amaltsis. — He had left the difTereace between $J and H. \ Is equal 
to f,, and i equalB -^ ; -^ less ^ are ^. Hence, he bad $-f, left, 

13. A man owning f of an acre of ground, sold ^ of 
acre. What part remained ? 
Son- arc frflctlons having different denominatois added or tubtraetedi 



■oil 



I 



K 



ADOITJON AND SUBTRACTION. 



R4. A farmer sold . 3^ tons of hay to one i 
lotlier. How much did he sell to both ?, 



, and h\ to 



Akaltsis.— Thci sum of 3J tons and 5^ tons. S and 3 are 8 ; and J 
and f are |, which added to 6 makes %\ tons. 

'15, A man bought 5^ cords of wood at ono time, and 7^ 
t (inother. How much did he buy in ajlj^ 

16. From a piece of cloth containing /l2J yards, 5^ yards 
■ere cut. How many yards remained iy 

Analtbib. — The difference between 131 .'^da and 5J Tarda, j from 
I, and 5 from 12 li^ves 7. Hence, 1\ yards remained. 

17. If a ton of coal costs $7|,jrfiila Cord of wood t4f, what 
the diflTerence in their cost?^^/' 

How are miied numbers adAe^iiiMhlracUdf 

18. What is the sum of J, \, and ^? Of |, \, and \'i 
li). Find the sum of \,\, and -jV Of f, J, and ^V 
20. Subtract | from % ; % from \ ; \ from \ ; | from J. 

;' If a grocer buys tea at %\ a pound, and sells it at %\, 
he gain or lose, and how much ? 
13. How much greater than 3 is |+jj-|-l|? 

What is the diSereoce between 4 aud a| ? 5| and-'i'JJf- 
24. Write on the slate or hoard. 



1 



10 



1. Give ««m of each fraction and the one at its right. 
3. Give the difference. 

3. Give the sum of each three fractions successively. 

4. Give the difference between the sum of two fractiona and 
le one at the right. 

Peinciple. — The sum, or difference of two or more fractions 
in be found only when they have a common denominator, and 
they express fractional units of the same kind. 



WRITTC 

. From the sum 



N EXERCISEB. 

of ^ md'^ take the difference be- 



116. 

tween IJ- awi j 

-"H. A man owning J^ of a cotton-mill, sold ^ ol the whole ' 
ito one man and f to another. What part had he left h 

3. From the Bum of 14^ and 9j take the difference beA 
\tffeen 255 ^^d '^H- i 

C^4. A clerk earned $7S J one month, and paid for board 826j,*[" 
and other e 

Find the v 

I. H+H + H-arfV- 

I. 38i4-36S-(44— 13t). 
11. 86A-(60i-|-15i-61). 



iierK earnea ¥VOf one monco, anu pam lor ooara tsef, [ 
r eipensesks?^. How much had he left ? i Jj 'I i .1 
he value of ' , L.y- 






. ^+l^-l^+ii. 



12. 8t + |-,-5i-7A. 



I 13. A lady haring $50, paid tl3J for a bonnet, $17| for t^ 

iBhawl, and t3,\ for a veil. How much money had she left? 

Find the sum 

ll4. OfVV,i|,and A. | [iQ. Of 43, 31 j^, and 0^:^- ^^ 

'-«. Of I, J, and J. I 17. Of 304^, 501(, and t^ 

Find the difference between 
L 18. g and ^. I '^O. H and 3^. I -^g. 63J and Tlf 
fi9. Ijandf I M- 16 and S-jV- I \^ lOG and 95i|. 

24. Bought a quantity of coal for 1136-^, and of lumber 
for fSoOf. I sold the coal for $184|, and the lumber for 
$416J. What waa my whole gain? 

25. A merchant sold 4GJ yards of cloth for il1i7^\, Gi{ 
yards for*3:i6g, and ?G1 yards for *3125. How many yards of 
cloth did he sell, and how much did he receive for the whole? 

L.'S^ A man having tiSJ, paid t6J for coal, 42^ for dry 
goods, and #J for a pound of t«a. How much had he left? 



MULTIPLICA TION. ' 

k, man bought a ton of hay for $15|, a barrel of flour 
r, and a baiTel of apples for *3y^. What change should 
e given to him for 3 ten-dollar hills ? 
Complete the following equations : 

!8-i + 4-i+T=? I 31. 41i + 56-3i3V-iH = ? 

89. 8f + 9|-5Tir = ? 3>; 130-51J + 90i|-S = ? 

30. 48— (16^-3i) = ? f"33. 342-(21t^ + J-9) =? 

M LILTI PLICATION. -^ 

117. In all examples of mnltiplication of fractions, either 
one 01" ioOi of the factors will he fractional. 

INDUCTIVE eXEHCISES. 

tl8. I. What part of a bushel is 3 times J of a bushel ? 

2. What part of 'a cord is 5 times ^ of a cord ? 

3. At *| a pounfJ, what will 4 pounds of sugar cost ? 
Analysis, —4 pounJB will coat 4 times $|. or Jj" = $y = JH; c 

i^, = ti = tU. (102.1.) 

4. At Ig a bushel, what is the cost of 3 bushels of oats P 
6. 0F5 bushels? Of 6 bushels ? Of 8 bushels? 

6. If a horse eats ^ of a bushel of oats in a day, bow mneli 
dll 3 horses eat P 4 horses? G horses ? 8 horses? 

How mnnf ways to mnltiptj a fraction by an integer, and wbat ara 
iejt 

Show that maltiplying the numerator of /g hy 4. or dividing the de> 
ultiplies the fraction by 4. (103, I,) 

t. Multiplyf by7; T»jby6; ^byS; ^ft by 8 ; f by 9. 

A fraction is miiitiplUd by a number equal to ita denominator by 

ti/ig the denominator. Thus, J x 8 = 7. 

Ctacel^ing », faelnr o( the HeaamlaBXattmiltiplkt the fraction by that 
, Thua. i^ X 4 = |. 

JIuttiply J by 9 ; ^V by 5 : ? by 7 ; ^^ by 8 ; H by 12, 




FRACTJONS. 

9. At |3J a box, wliat will 4 boxes of raiBins cost ? 
Analysis. $3] = $>,», aad 4 times %^ = $15, Or, 4 times %\ = 

and 4 times |3 = |I2 \ jilS + $B = $15. 

10. Multiply ej by 4 ; by 5 ; lOJ by 4 ; 94- by 6. 

11. At |8f u barrel, what ia the oust of 3 barrels of flonr? 

12. What ia J of 13 pouiida? i of 34 men? \ of (40? 

13. Multiplying by |, J, J, j, ^, etc., is the same as divid- 
ing by what integers? 

When a/rai^fiirina/parf of an integer, or of a fraction, is to be token, 
(he word of, and not times, should be nsed. 

14. At 17 a ton, what will | of a ton of coal cost? 
Analtsib.— It will cost i of $7, or 3 times \ of f 7. J of |7 is %\\, 

anda timL-a|lJare$5l. 

15. If an acre of land produce 40 bui<hels of corn, bow much 
will I of an acre produce ? g? |? |? ^? 

16. What is S of $5 ? Of*7? Jof*16? ^of^ao? 

17. Multiply 6 by I ; 8 by f ; ^ by 8 ; 15 by ^ ; 34 by ^. 
Bhow that a fraction of sn integer equals the product of the Integer 

\tj the fraction. 

How is an integer multiplied bf a Fraction? 

18. At itl2 a ton, what will 5| tons of cheese cost ? 
Amaltsis.— It will cost 5S timea J13. S times $12 are %m, and | rf 

%n are |4i, which added lo $S0 make |64i. 

19. If a man earn S4 a day, how much will he earn in 6} 
days ? lu 5^ days ? lu ^ days ? In 10| days ? 

20. What is i of 6 tenths? J of 9 twelfths? i- of 8 ninths ? 
31. Which is greater, ^ of i, or J of ^ ? } of ^, or J of ■} ? 
33. If I own ^ of a farm, and sell ^ of it, what part of the 

farm do I sell ? What part do I retain ? 

23. A boy having $|, gave | of it for a knife. What part 
of a dollar did he pay for the knife ? 

Akaltbis.— He paid J of $[. or 5 timea J of |{. | of $} is %ff, and 
6 times %^i are \\, or $£. 



24. If a pound of coffee cost $|, what cost J of a ponnd ? 

25. At IJ a gallon, what will | of a gallon of sjrup cost ? 

FractionH with the word of between them are Bometimea called earn- 
'^v.nd fTiuAwia. The word 11/ Is eqaivalent to the Hgn (x) o( multipli. 
caUon. TUu8,S«/i = [x|;!o/9= Jx9,eM. 

86. What is I of ^ ? i of j ? j of | ? ? of f ? 
27. Whatis^xl? Axi? |Xi%? ^Xt^? 
as. A man owning f of a mill, sold \ of hia share to his 
brother. What part of the mill did each then own ? 

29. At $8^ a barrel, what will | of a barrel of flour coat ? 
ANALTBia.— It will cost { of %^\. or 3 timea \ of $8;. \ of %%\ is $3^, 

and 3 times %l\ are ^\. 

30. At %'A\ a case, what will 5 of a case of slates cost ? 

31. At $5J a yard, what will f of a yard of cloth cost ? 
Z%. At Sif a yard, what will 6^ yards of flannel cost ? 
ANAI.TSIB.— It will coat 6^ timex %\. 6 tjmea $| ore |4, and \ at $) 

is It, which added to !f4 malcea %^\, 

33. If a man hoe \ of an acre of corn in a day, how many 
acres can ne hoe in 5^ days? In 6| duys ? In 8| days? 

34. What will a} yards of silk cost, at *3i a yard ? 
ANALTsrs. 2} = J, and 3i = V^; and V'x J=Y=*7l. 

Reduce mixed numbera (o improper fractiona, and then proceed u In 
ciDlciplyiiig one &actioD by another. 

Find the value of 



35. ^xf 

36. IJxf. 

37. TVx6f 

38. 4ixli. 



39. \ of 10 weeks. 

40. j of 13 rods. 

41. f of 27 yards. 

42. \ of 40 acres. 



43. i of 5 of a mile. 

44. i of i of I of *1. 

45. I of 4W leagues. 

46. J. of e j pecks. 



What is the product 
4r. Of 2J times 12 cents 

48. Of 5| times %t ? 

49. Of 4i times 9 feet ? 



Find the result 

50. Of 16— ji^xlSf 

51. Of4i + JoflJ— ^ 

52. Of ifof J^ + ajxO. 



119. PRiHciPLEa.— I. A fraction is mvUiplied by « 
plying its uttmeralor, or by dividing its denominator by a 
iiifeger. 

U. ThepTodvct of two or more factors, whether tntegrali 
fractional, in the same, in whatever order tJtey are used. 

WRITTEN EXERCISES. 

120. All operations in miilti plication of fractions maj^ 
reduced to one uniform and simple procees, aad often mudi 
^breviated by cancellation. 

Slnca the analysee and principles of the ludnctivB GKercises ara 



equBll3r applicable U 
noneeesBsiy. 

1. Multiply ^ by 15. 

Pbin. I. 
Or,Axl5 = ,-s^ 

= 3 = H- 



U$ 



a exercioeB, further explanatiaui u 



3. Multiply 15 by ^. 
15xA = -4t^ Or, 



=i = ii- 



'39 



15xt1i = 15-^76x7 

= 1|- 



All factors common to tbe numenitora and the deoomioators should Ix 
cancelled before multiplying. 

It iB abrioua, that in multiplying a 
ger by a fraction, tlie result is 



I fraciion by an intc^r, 
(Pris. H) 



3, Multiply 17S by 6 

la^i Or, nj 

i. AllT X6 
ol a dollur 1x6 
Akaltsib.— } X 6. 
5 times Hf )Lre ^ 



4. MulWplj 27 by 6f 
27 Ot, H = 



= 27X6 
= 27xi 
= 27 X 6(. 



'11 



i 



ff. Multiiily H by f 
f|x»=Hi=f Or, 

|ijx8 = (. •» D 



SKKmif 



Mnltiplj f of H by 2. 
Or, 



*x»x?=¥='l- 



16=7J. 



BuLE. — 1. Changs integers and mixed numbere, if any, to 
yu form of fractions, and write the numerators on the right, 
md the denominators on the left of a vertical line. (74, N. 2). 

2. Cancel equal factors, if any. Then the product of the 
muaming factors on the right will he the numerator, and tho 
product ef the remaining factors on the left the denominator 
If the required product- 

W1}«D the iDultiplieT is a nixed nnniber. and the multiplicand itjge, 
ipd an integer, we ma; mnltiply bf the integer Rod tractioDal part aep- 
Ratelf, and add their products. 

In like manner, multiply 

Jf. Abyl2. I -trVVbylS- I 41. ,»,byl7. 
*. H by 9. I ■«. tVo by 36. I 43. |84 by 22. 



17. 796 by 9)> 

18. 2112byll>|, 

l^HbyH. 

^^ H by J. 



_. 139 by A- 
M4. 290 by f 



Abyt. 
H by A- 

Find the result of 



[ -Hi. 216 b, (!■ 
1 ^16^525 by ^. 

rta. A by it- 

1 la. M by A. 



I 



txl. 
ijxf. 

Hxl|. 



29. 10—^ of 3|. 

30. 6} + 2lxf 

31. H-tofSJ. 

32. Hxl + S). 



33. 2txt-(otlf 

34. 16-Axl2f 

35. 4J + }ofH-A- 

36. HofV+Hxo._ 



Find the cost 

31. Of J of a yard of flannel, at JJ a yard. 

38. Of 6J pounda of rice, at 6i cents a pou,:d. 

39. Of 8i bushels of applee, at 37^ cents a bu.heL 
10. Of 21 J yards of calico, at $| a yard. 

41. Of 15 tons of coal, at $7ia to^i." 

■I'i. Of 9J pounds of coffee, at 38J cents a pound. 

4^.~ Of 56 pounds of cotton, at 18| cents a pound. 

44. Of i of 3 J pounds of wool, at 47 cents a pound. 

45, Of ^ of 9 pounds of honey, at J of 18J cents a pound. 

40. Of 13 cords of bark, at #if a cord. 

47. Of 24J pounds of tea, at *3 a pound. 

48. Of 80 yards of cloth, at <t4^ a yard. 

49. Of 215 bushels of com, at 8-,^ a buahel, 
60. Of J of 51 tons of hay, at $15-^ a ton. 
51. Of 18f barrels of crude oil, at *7| a barrel. 
53, Of i of 18i yarda of silk, at J of tS a yard. 
5^1, Of 126 pounds of beef, at 9} cents a pound. 
5 1. Of 36^ tons of railroad iron, at |62i a ton. 
65. Of 35 horses, at *20o-| each. 
56. Of i of 1501 acres of land, at J of ^i-fy an acre. 

67. Of 28S bushels of sweet potwtoea, at *lf a bushel 

68. Of 4 of a yard of satin, at JJj a yard. 

59. Of ^f of an a«re of land, at J125 an acre, 

60. Of 7^ tona of middlings, at *26-i a ton. 

61. Paid $365J for a horse, and sold him for ^ of what he 
cost. What was the loss ? 

63. When peaches are worth $3 a basket, what axe 136i 
baekete worth ? 

63. What ia the cost of | of 6^ tons of coal, at i of $7J pel 
ton ? _. ^ 

64. If a family consume 3|- barrels of flour a month, how 
many barrels will 5 such families consume in 4^ months ? t\ 

65. Find the value of (129-766) Xy'^of 12i—2f +{311 X 9" 



I 



DIVISION. 

131. In all examples of division of fractions, the divisor 
and dividend are either the one an integrali and the oiher a 
fractional namber, or both are fractional 

INDUCTIVE EXERCISES. 

122. 1. What is the qnotient of 8 ninths divided by 4? 

2. Dividing | by 4 is taking what part of f ? 

3. Joff iswhatpartof 1? iofj? iof^? ^ot^? 

4. Dividing by 2y 3, 4^ 5, etc., is the same as multiplying 
by what fractions ? 

5. If 4 slates cost If, what is the cost of 1 slate ? 

Analysis. J of (f, or ij^ = H ; or, $^^ = $f • (102, II.) 

6. What is the quotient of if divided by2?3?4?6?9? 

7. Divide I by 4; 4 by 5; Jby6; ^byS; H by 7. 

How msLnj ways to divide a fraction hj an intej^er, and what are they? 
Slow that dividing the numerator of f by 8, or multiplying the de- 
■omioator by 8, divides the fraction. (102, II.) 

8. DivideAby4; Hby5; Abj ?; *by9; |byl2. 

9. At 14 a yard, how many yards of silk can be bought 
fiNrt21|? 

Ahaltob. — As many yards as $4 is contained times in $21f , or | of 
ll|=:Jof4i,orV = 5f times. 

Or, 4 is contained in 21f , 5 times and 1^ or -ti^^ remainder ; | of ^ is f « 
wiiieh added to 5 makes 5f . Heneei etc. 

10.. Divide I by I of 20. |f byf of 15; Oyiof 40. 

11. Divide 8J by 6; 10f by 7; 18i by 12; 4f by 8. 

12. Divide i of 21 by | of 10; J of 29 by ^ of 63. 

13. If a man walks 18| miles in 4 hours^ how &r does ba 
Vdk in 1 hour? In 3 hours ? In 5 hours? 

.... ..— - - ■•-■'- ( .•_;j-A 



11. What ia the quotieDt of 1 divided by ^ ? ^ ? i? f ? 
Sbow that dividing bj J, |. and ( is the sama is multiplying bj 3, 8, 
tod 4. (102, I. II.) 

15. In 2 are how Diiiny times ^? J? f? J? J? j? 
IG, Dividing 1 by | iu the same sis multiplying 4 by what 
fraction? 

17. At H a yard, how many yards of cloth can bo bonght 
for «6 ? For |0 ? For »10 ? 

Ahaltbib. — As many yards aa $i Is contained timea in $6. Giseqni] 
to V' and 4 firtliB ia t:ontalned in 30 QfChs 7^ times. 

Or, ti iacoDlalned in $1, { timea, aoid in fO, 6 times f , or V, eqiul to 
71 timea. Hence, etc. 

18. Divide 7 byi; 8by f; 18 by J; 9 by J; lObyf 

19. At tj a buahel, how many bushels of turnips can be 
bought for 14? »6 ? *7 ? 18 ^ »I0 ? 

20. How much butter at ^ a poQud can be bonght for $3 ? 
U? »6? t9i* S? 13? 

How is an integer divided by a frsctionl 

What ia the TeeipTt>c^ of a (ruction ? (99, 4) 

Show tliat moltiplying an iat«gerb7 the reeiproccU of a. fnwtion dmdd 

the integer by that fiaction. 

31, How many times is f contained in J of 16 ? 
22. What will 1 ton of coal cost, if f of a ton cost $7 ? 
33. How many timea is f contained in 6 ? In 8 ? In 11 ? 
84. How many turkeys can be bought for ^^9, at tl| each? 

25. How many garments can be made from 15 yards of 
cloth, if each garment contains 8^ yards? 

26. How many times ia 3 eighths of a yard contained ia B 
eighths of a yard ? ^ "^ ^ '""^ in f of a mile ? 

87. At t^ each, how many pineapples can be bonght for 
$A? Forti^? For$H? FortH? 

How 1b one fraction divided bj another, when they have a eaumn 



S8. At i\ a pouuil, how much tea can be bought for $| f 
Am&ltbis, — As many pounds as $S is contained times in f ]. t|=^tA> 
Uid $} = l^j ; $,^ is contained in m, Ij times. 

Or, moltiplf Ibe dividend by the reciprocal ol tbe divisor {. 

29. How maoy poutida of honey, at |J u pound, can be 
bought for *J ? For *| ? For *J ? For i^Sj ■■' 

30. Diride I by f ; i by i ; 5 by J; fl by i; -A by i- 
Hon is one fractioo divided b; ftooiher wliea thej have not a camint»' 

denominator t 

31. lu 3J acres of land, how many building lots of | of ; 
acre each ? 

Reduce mixed numbers to Improper fmcUona, theo divide as we 
vide one fraction by another. 

I. At Jj^ a yard, how many yards of cambric can be 
bought for *} ? For I J ? For *t ? For *3i ? 

33. At 8| a buahel, how nauy bushels of onions can be 
bought for J4J? For t5i ? For*34? 



DiTidB 




Divide 


34. t ot a ir»k by 6. 


38. iofjby}. 


85. 2J miles by 7. 


39. ( of 21 by l 


36. 16| rods by 10. 


40. i of 45 gallons by J. 


31-. } of 1 of a ton by J. 


41. 9 timeaf of adaybylf 


Fiod the value of 




48. H-5-5. 


46. 9^+5. 




60. lAH-SxJ. 


43. A-i-8. 


47. 13t-i-4 


-81. 


51. 5tx4+13lJ-3. 


44. lH+6. 


48. 3r}H-6 


+ 11- 


58. H+'xJof If 


45. 4|+r. 


49. H+r 


<10. 


53. A-lxS-i-4. 



1S3. Pbinciples, — I. A fraction is divided by an integer, 
either ly dividing its numerator, or by multiplying its denom- 
inator by that integer. 

If. Any integral or fractional number is divided by mulii- 
jfltfing it by the beciprocal of its divisor. 



jfjfAcr/oys. 



WRITTEN EXERCISES. 

124. In diriaion, as in mnltiplication of fraetiona, all 
operationa may be reduced to one process, only differing 
from multiplication by inverting the termfi of the diTiBor 
(99, 4). 

The ludQctive Eierdssa will furnish all instractlon ueeefflary for the 
papil to undentand and eiplain all operations in the Written Eierdsee. 



ii' 



1. Divide H by 6- 

H-i-6=4T'=A- 25 

Or, (123, I.) _« 

H-i-6 = ,-JiT=A- 25 



3. Diride 50| by 8. 

Or, ■ 

8 )50} i 

'A- 

6. Divide 3J by f of ^. 
3l = ¥i 



iot^= 



4113 



2. Divide 6 by 44. 

Op, . |« 

W+JS = 81- 3 I 25=81, 



4. Divide -ft by f 
ft+J=Ax|=2J. -M 
I 

6. Divide 3i by 4|. 

3i-+4i=}xA '?iliL 

=!■ 6|4=t 



_S IS 

Y+}=Vxi=li 8|l3 = l|: 

Rl'le. — Change integers and mixed nmniera, if anil, to the 
form of fractions i ihert mvltiply the dividend by the SSCIP' 
BOCAL Of the dtvieor (133, 11). 

Applj cancellation when practiwble. 



In like manner 


diyide 






7. Hbyia 


13. 73i by 10. 


19 


i of 30 by 12. 


8. ttbylO. 


14. 125^ by 20. 


20 


i of 142 by 15. 


9. A by 14. 


15. 236J by 16. 


21. 


j of 8 by 20. 


18. 56 by 1|. 


16. ftbyJi. 


83. 


Wi by 13f 


11. m by 80. 


17. 46( by 8. 


»3. 


Aof4by(of3i. 


18. litbyfj. 


18. 92by5J. 


34. 


44by f of 5^x7. 



25. If a man dig 29-f^ rods of ditch in 14 days, how much I 
does he dig iii 1 day? 

26. If IJ buaheig of oats cost ^, what eoata 1 husliel ? 

27. If J of a farm cost *6370, what did the whole cost ? 

28. If ^ of an acre of land cost ¥C3, what cost 1 acre ? 
39. If 54 horses cost $4622f, what is the cost of each P 

30. If 12 ploughs cost «124|, what k the cost of each P 

31. At |3| a cord, how many cords of wood c 
for 140? For $150? 

33. Howmany bushels of pears at i;^ a bushel cache bought | 
for $18 ? For * " 

Divide 

33. i by t. 

34. AbyJ. 

35. i by f 

36. Abyf 



38. A bj » 

39. Hbyloff. 

40. ilbyfoflj. 

41. Jofjby}. 

87. H by A- «.to'ibyA. 



43. Hbytoff. 

44. 9^ by 1 of 5. 

45. 44by2J. 

46. 12Abylof6}, 

47. } of 26( by Sf. 



48. How many pounds of tea, at $1^ a pound, can be bought ' 
forll5i? ' 1 

49. At t6f a ton, bow many tons of coal can be bought for I 
*160 ? For «248 ? 1 

50. At ^\i a yard, how many yards of cloth can be bought J 
tor«9? For*24? For$G4? 1 

51. At $J a pound, how many poundB of butter will JllO J 
buyr ' I 



58, What is the value of j 






Or, 



The aboTB la only a.a erpreaeion of dimaiim, «nd eimply meatiG. diridB 
H t>7 S|' tiucli expresdoiia are Bomeliioes called Compiex FractSoia. 

Find the value of 



f 



of J + }. 



m. 



56. 



15 


"A^i 


3 
f 


..i^. 



69. If a horse eat 4 '>f ^ bushel of oats a daj, in bow manf 
days vill he eat 13| bushels ? 

60. At $0^ a bushel, how many bushels of clover seed ciui 
he bought for JiOj- ? 

61. At ^ of $) a yard, how many yards of maslin can be 
bought for I of *J? 

For further eierciee upon fractioDol aambere.use the following, thus: 
take the first set of numbers, { itnd | ; find, In the simpleat rortii, their 
gum, difference, prodKet, nnd, Instly, ths quotient ot the firat divided bj ■ 
the Bectind. In tike manner, treat each set in the double columns. 



■ S2. i, f. 


68. H, A- 


74. t, SJ. 

75. 5^ 8. 


80. Ui, 13^. 


■ E3. ), f 


69- A. A- 


81. ^.^ol^■ 


I 64- f, ♦■ 


™. 4i, |. 


76. 21 j, A. 


82. 9i, i of 7. 


■ C5. a, I 


". 3i, }. 


77. 24i, J. 


83. i.iofij. 


■ 68. I U. 


72. H, 21. 


78. 28), If 


84 '^i i. 

"■ 31' 21- 


I 67- A, i 


73. 44, ^. 


79. 621, 36A- 


^^^^^^^^H 




IhBB^H 


^^^^^^^H 



RELATION OF NUMBERS. 

1S5. To find what firactioual part oae number Is of 
IWother. 

1. What part of 5 is 3 ? 

Analtsib. — Slace 1 is ^ of 5, 3 is 8 timee ^ or f of S. 

2. What part of 9 ib 5 ? Of la is 7 ? Of 24 ia 18 ? 

3. Ten yards are what part of 36 yards ? 8 poundS) of 30 
pouads ? 'i eggs, of a dozen ? 10 ounces, of a pound ? 

" What part of 3 is | ? 

Anai-Ssis.— 1 is ) of 3, and J of 1 Is J of J, or J^ of 3 ; or, J -i-3 = ^ 
. What part of 9 is J ? Of 8 ia -ft ? Of 30 ia | ? 

6. What part of 15 is Ij ? Of 18 is 2i ? Of 35 is 6^ ? 

7. Whatpartof fis J? 

Akaltbis.— 1 la } of }, and ) of 1 Is { of } of (, or |S of i = f of (. 
' C, I = ^, and f = i|, bad the relation of | to f Is tbe Bsme as that of 
ItolS. H = l- 

8. What part of | ia i ? Of A is f ? Of -j- is -J P 

9. What part of His -A^? OfSJisJP Of3tisl!? 
Bulb. — Dmde the number denoting the part by (he number 

Unoling the whole. 

126< To find a nnniber when a t^aetlonal part of It 
I given. 

1, 15 is f of what numberP 

AskLtBie. — 10 is } of 4 times | of 15, whicli ia SO. 

16 is I of what number? ^ of what number? 
3. Sl^ is 4 of what number ? j of what number? 

, ■} IS j of what number ? 
Ahalxbib. — f is J of 5 times i at 4. which Is If. 
6. f IS f of what number P J of what number? 
6. 1 j la ^ of what number ? | of what number ? 



I 



7. 3Q is } of how maay times 4 F 

AKALT8IS. — 36 1b I of B timeB i of 80, which ia 32, aod 4 ia eunUinad 
In 83, 6 timea. 

8. 28 is tV of how many timea 8? 18? 9? 16? 

9. 35 is j of how mauy timea ^ of 28 ? ^ of 30 ? 

10. 5 of 56 ia -^ of what number ? 

ANALIPia.— I ol 5a IB 8 times j ol 56, whicb is 21 ; and 31 is ^ of 10 
times \ of 21, which is 30. 

11. J of 27 is ? of what number? | of what number? 
la. i of I of 64 is 5 of what nombbr ? J of what nnmber? 

13. 54: is iV "f bow iHany times 5 ? G? 8? 9? 12? 

14. 45 ifl j of how many times 8? 9? 6? 7? 11? 

REVIEW. 

WRITTEN EXERCISES. 

127> 1- Change 21 to a fraction having 25 for its denomi- 
nator ; 34 to 50th8 , 75 to ISths. 

2. Reduce \ of |, |, and 1| to equivalent fhictions having 
the least common denominator. 

3. The difference between two numbers is |J, and tbe smaller 
9;J ; what is the greater ? 

4. The product of two numbers is 56|, and one of the nam- 
bers is 13^; what is the other? 

5. AVbat number divided by ^ will give a quotient of |? 

6. Find the value of Sxix^x^ — 3|x|x4x|. 

7. Heduce the fractions — and -^ to their simplest form, 

8. A farmer pat -^ of his com in one biu, } in another, and 
77 bushels in a third. How much com had he? 

9. If 3| pounds of sugar cost 1.33, what will be the cost of 
65} pounds ? 



REVIEW. 

10. A man owning \ of an iron foundry, sold ^ of hia s] 
for $540J. What was the value of the foundry? 

11. If I of a ferm ia valued at 81729J, what is the value of I 
the whole ? 

A man haying $150, gave $25 for a robe, and j- of the J 
remainder for a harness. What part of |150 had he left? 

13. Bought a horse for 1275, and sold him for *160. For 1 
Tfhat part of the cost waa he sold ? 

14. A pole stands \ in the mud, \ in the water, and 35 feet 
above the water. What is the length of the pole ? 

15. At %\ a poand, how many pounds of oofEoG can be 
bought for *6|? 

16. If from I8J yards of cloth 2^ yards are cut, what part 
of the whole is taken ? 

17. If 48 is J of some number, what ia \ of the same num- 
ber? 

18. If 7} tons of hay coat %\%^, how many tons can be 
bought for $78 ? 

19. Gave 6f pounds of butter, at 36 cents a pound, for 3^ 
allons of oiL What was the oil worth a gallon ? 

20. If -^ of an acre of laud is worth *79}, what is 1 acre 
■orth ? 

21. What number taken from 2^ times 124 ^il' leave 20J? 
33. At %\ a yard, how many yards of silk can bo bought 

for tlOJ ? 

What is the sum, the difference, and the product of \ 
and its reciprocal ? 

84. How many pounds of tea, at $| a pound, will pay for 
;0} boskets of peaches, at $^ a basket ? 

25. A can do a certain piece of work in 8 days, and B can 
do the same piece of work in 6 days. In what time can both 

therdo it? 

26. A horse and wagon cost $270 ; the horse cost \^ times 
much as the wagon. What waa the cost of the wagon 



I 




FKACTIOXS. 

27. If 7^ bajrela of pork coat 160, bow many barrets can b« 
bonght for 1156, at the same rate ? 

28. Wbat is the quotient of 1^ divided by ita reciprocal ? 
39. A certain sum of money is divided among 4 persons ; 

A bas f, B J, C ^, and D has tbe remainder, wbicb is ^0. 
What IB the whole sura divided? 

30. Uow many tiroea can a bottle, holding ^ of ) of a gal- 
lon, be filled from a demijohn containing | of If gallons? 

31. If 5 be added to both t«rms of tbe fraction |, will ita 
VBlae be increased or diminished ? 

32. If 5 be added to both terms of the fraction f, will ita 
value be increased or diminished? J 

33. If 235i Bcrea of land cost $4725^ s\hat will 628 ncuM 
cost? 1 

34. From 100 J tons of iron were sold 40} tons at MS^ a ton, 
and the remainder at $40J. Wbat was received for all ? 

35. A gentleman owning f of an iron foundry, sold ^ of his 
share for 13570 J; bow much wiia the whole foundry worth? 

36. Bought 320 sheep at *3} per head ; afterward bought 
435 at $1^ per head ; then sold \ of the whole number at 11} 
per head, and the remamder at $2J. Did I gain or lose, anj^ 
Low much? 

What is the value of 

37. (foH-rsj+fijB+aoi-JA)? 

38. ( iof^H -1 5)x(15 H-iotti? 

39. (12|+t!-15Sxi)x4? 

40. (tof8t-3xA)x(H-t + 5t)? 
«. (jxlH-lofl5)x37)F 
48. Aof(2t+6|)x{9i-i-4f)? 






iofj 
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DECIMALS. 



128. The numbers 1000, 100, 10, 1, ^, jj,, j^, etc., in- 
crease from right to left, and decreaso from left to right, by 
the same uniform scale of ten. Thus, 1000 is ten times 100 ; 
100 is 10 times 10; 10 is ten times 1 ; 1 is ten times ^, etc. 
Also, TT^ is one tenth of ^hi '> xi-ff i^ one tenth ot-^; -^- is 
one tenth of 1 ; 1 is one tenth of 10, etc. The value of any 
decimal figure is always -f^ of the value of the same figure m 
the next place to the left^ 




1. If >» vnit or 1 is divided into len equal parts, ivhat is one 
part called ? 2 parts P 5 parts ? 

2. If 1 leiilh of 1 is divided into ten equal parts, what is one 
part called? 3 parts? 7 parts ? 85 parts ? 

3. If 1 hundredth of 1 is divided into ten equal parts, what 
is on« part called ? 9 parte ? 75 parts ? 

4. Whatia-iiffOf-^ofl? ^oi^of^oTl? Aof-r*?? 
&, What is the fractional unit of 3 tenths? Of 5 haa' 

dredths ? Of S5 thousandths ? 



NOTATION AND NUMERATION. 

139. A decimal fraction or decimal is one or more 
of the decimal divisions of a unit.* 

Thus, ^, -fg, yJj, ifi^t, etc, are dermal fractiooB. 

The deDominatore oi decimal frtictioDs increaae and decrease b; the 
uniform teak of 10. Hence, the friLcticuial nnita are alwa,^ tent/u, han- 
dredUu, thoumndtht, etc. 

130. The decimal sign ( . ), or decimal point, is used 
to distinguish a decimal from an integer, and ia always placed 
before the numerator of the decimal, when expressed alone. 

The number of Bpiras after he decimal sign indicatea the denomina- 
tor, and determines (lie talue of the decimal expreesioD, 

131. Decimals may be written in two ways, viz.: eitheiaa 
common fractions, the denominator being expressed, or iu 
decimal notation, the denominator being omitted. Thus, 

-^ is written, .5, and is read, 6 tenths. 

■^ " .25, " '■ 35 hundredths. 

tWl " -ISf". " " 125 thousandths. 

■f^ " .3436, " " 2436 ten-thousandths. 

1. Tlie denominator of a decimal, when eipressed, is alwajs 1 wUk 
as man}' ciphers Bimexed as there are Sgures in the given decimal. 

Thus, .4 = -'s, .OB = ttIo. ■tXl'J' - TsVif Hence, 

3, Tht numerator, when eipresseii aiono. must have aa many ded 
nutl places as there are ciphers in the denominator 

Thns, ft = .8, ^% = .16, jUi> = .013, -Mwo = -OOU 

• Tie (enoB '■/racUmt" and ■'dtcitnal" will hcrcifler be usrf lo dliilnicniih Oe 
eommon rromlhedccimal/ormoteiprMiiog. Thus, J or ^^.and .79 iia two/onM 



NOTATIOHr AND NUMERATION. 
, Express in the form of a decimal, and read. 



1. A- 


6. it,- 


»■ -Mr. 


13. 


vww. 


2- «■ 


6. «.. 


10. ,*,. 


14. 


tHK- 


3. A- 


'• MA- 


11- Tih- 


15. 


T^fwV 


i M,- 


8. t1».- 


12- AM.- 


16. 


iMtn- 


Express in 


the form of ifractvm, aud read 






17. .6. 


21. .040. 


25. .2162. 


29. 


.14036. 


18. .02. 


23. .024. 


26. .0056. 


30. 


.00402.. 


19. .28. 


23. .010. 


27. .0330. 


31. 


.013700. 


20. .15. 


24. .005. 


38. .0008. 


32. 


.000343. 



133. A mixed decitnal conBiste of an integer and a 
decimal written together. 

InKadiogamiiednnmber, the word "and" Is idwayB resd Id placa 
oftheptnnt. Thna, 7.12 is read, 7 mui 13 hnndredlhe ; 36.184 is read, 26 
and 181 thonsandths. 

134. The relation of mtegera and decimals to each other ii 
dearly showQ in the following 



5-3 "S 



Hi 



g I o S .g r 



||3 ^ . 

^ 3 3 -Q CO T 

0™™^ iii Hi 3^ ^ ^^ iii Hi 

Dhitb. 555 555 55 5.55 555 6rj5 



The nnmber is read, 555 million 565 thonsaod 555, and 56 
million 655 thoasand 555 kundred-mtUionihs. 



135. Ab in integers, so in decimals, make the order of 

itntls the starting-point of notation and numeration, extend- 
ing the Bcalo to the left of umta' place in writing mleffers, and 
to the riglU of units' place in wntiug decimals. 

Tha first order to tbe lefl of units la tern, and the firet order t« the 
nght o( unitH is teiUlu ; the second order at tU« left is hundreds, and llio 
second order to the right U h^indredtha, and so on. The orderi on the 
left and the decimnU oa the right, equally distant [ram aoita' place, cot' 
respond in name, and are rectproeah of each other, Thos, the 2d order 
on the left is 1 ten, and the eecoud order on the right is 1 teiUA, and ^. 
or 1, is the reeipratal of 10 : the 3d order on the left la 1 /fandred, lad 
tbe &d order on the right is 1 hundredth, and jJq, or .01, ia the redprxd 
of 100, etc. 

The value of anj decimal order is alnaya ten timet tbe valne of tlw 
next lower order, or I tenth tbe value of the next higher order. I 

136. In wntmg decimals, as in writing integers, vacanl 
orders must be filled with ciphers, 

Since decimals are governed by the same laws of notation 
aa integers, it follows that, 

137. Each removal of a decimal figure one place to thfl 
nght, causes it to represent units of one tenth the value it did 
before, and hence divides the number by 10, (17, III.) 

Thos, .03 is ^ the value of .8 ; .003 ia ^ tbe value of .03 ; or, .8+10 
= ,08; .03 + 10 = ,003. 

138. Each removal of a decimal figure one place to the 
left, causes it to represent uuita of ten times the valoe it did 
before, and hence multiplies the number by 10. (17, 11.) 

Tbns, .05 ia 10 timea .005 ; .5 is 10 limea .05 , or, .005 x 10 = .i 
,05x10 = Ji; .5x10 = 5. 

139. Ciphers annexed or rejected at the right of any deci- 
mal do not change its value, since tbey do not change tbi 
place of the significant figures of the decimal. 

Thoa, .6 is the same aa .00, or ,600, oi ,0000. 



140i Express decimally : 

1, Seyenty-five thoasandthB. yjj^ = .075. 

2, Fifteen hundredths. 

3. Seven thouEandtUs. 

4. Fifty-three thousandths 
6. Kine ten-thousandths. 



6. 23 ten-thousandths. 

7. S45 t«n-thousandtha. 

8. 1042 hundred-thousandths. 

9. 14605 millionths. 



10. tVjAp 

11- 7nftnr- 



! 13. 137AV I 15. SijiUiy. 1 17. aiSn^ifty^,. 



18. Four hundred thirty-seven thousand five hundred 49 
milUontha. 

19. Three milhon forty thoasand 12 ten-n3illiontha. 

20. Six hundred and 24 hundred-miJlionths. 

31. Four hundred ninety-five million seven hundred five 
thousand and 43075 ten-milhonths. 

23. Four milhon seven hundred thirty-five thousand and 
903624 hundred -milhonths. 

33. Three million forty thousand ten ten-milliontha. 

34. Twenty-four hundred-milhonths. 

25. Eight thousand six hundred forty-Eve husdred-thou* 
fiandths. 

Copy 



and read the following: 






.705. 


34. 


18.0031. 


42. 


.00078. 


.0023. 


36. 


6.306. 


43. 


.3050040. 


.3607. 


36. 


49.0703. 


44. 


.0003006. 


.00705. 


37. 


10.0064. 


45. 


42.0637. 


.400564. 


38. 


22.09042. 


46. 


108.0094. 


.000256. 


39. 


1.10106. 


47. 


230.40686. 


.0010275. 


40. 


14,00370. 


48. 


30.26002016. 


.0000407. 


41. 


70.00063. 


49. 


8.040108463 



I 



DECIMAL CURRENCY. 

141. Currency is a term applied to all kinds of money 
in circulation, both coin endpaper. 

The legal eurreney of tlie United States ia a didmal cnrrencf , and is 
« called Federal launey. 

142. The unit of United States money 
t is the dollar; end dimes, ceute, and mills M ^ 
respectivelj tentht, hundredth!, and thou- 1 
Mndtht of the auit. 

The l^al OOin of the United States ie as follows gold, the doTible- 

eag-le, eagle, half-eagle, quarter-eugle, three-dollar, and one-dollar pieces; 

sUver, neiT currency-dollar, half-dollar, qaarter dollar, and tec-cent 

pieces ; nlokel, the Bre-ceot and three-cent pieces ; bronze, one-ceat 

The trade-dtillaT, used for commercial purposes, neighs 430 gr^na- 

The neu eurreneff-doUar of 1878 weighs 412J gntiue. 



Table of Unitb. Eqcivalbnts. 

10 Mills (m.) = 1 Gent, . . rt. 1 f 10000 m. 

10 Cents = 1 Dime . , d. , „ _ J 1000 et. 

10 Dimea = 1 Dollar., .J, 1 100 d. 

10 DoUara = 1 Eagle, . . ^ I i 10 f. 



i 



143, In tusinesB transactions, cenU are often written aa 
fractions of a dollar ; and the half-cent either aa a fraction (}), 
or as 5 mills. 

Thus, $7.43 may be written, i,7-f„'„ : 37^ cents, $.37^ or $.875. 

Generally, in bnciceas calculations, if in the final result the mills are 
lesB than 6 they are not regarded ; it iS or more than 5, they are coBEddered 

Thas, lffl.434 would be called (6.42, and $6,436 would !« called $6 43. 
This asage will generally ho adopted in the anHWDrs to eiampli 
book. 



this j 



144. To change ce?tis to miUs, multiply by 10 ; dollars to 
cents, multiply by 100 ; dollars to mills, miiltiply by 1000, 
omitting tiie sign $, and writing els., or m., aft«r the result. 

Thus, t.86 = 86«*.; »8 = SOOeM., orSOOO w. 

145. To change mills to cents, divide by 10 ; cents to dol- 
lars, divide by 100; mills to dollars, divide by 1000, and pre- 
fix the sign I to the result. 



TIiDs, 740 rniOt = |.74 ; 643 eenU = $6.46 ; 



= t420. 
i hundredths, 



r Since the dollar is the nmt, of which cents a 
and mills are thousandths, it follows that 

146. All the operations in decihal currency are llie 
■Maine as the corresponding operations in decimals. 



REDUCTION. 

INDUCTIVE EXERCISES. 

147. 1. How many (sntha in 2 units ? In 5 units? 
St. How many tentha-in 20 hundredths? In .40 p 

3. How many hundredths in 2 units? In 4 units? 

4. How many hundredths m aoo thousandths ? 

5. How many hundredths in 5 tenths? In .6 ? .7? .8? 

6. How many thousandths in .06 ? In .3.5 ? .48 ? .75 ? 

7. How many hundredths in .150? In .260? In .2500? 

8. In 400 thousandths how many hundredths? Tenths ? 
_9. How many tenths of a dollar in *G? Hundredths? 
10.- Change 4 dollars 50 cents to cents. To mills. 

11. How many dollar.-) are 300 cents ? 540 cents? 

■12. How many cents Ture 2600 mills ? Dollars ? 
■ 13. How are thou.ymdths changed to hundredths? Hun- 
dredths to tenths ? Tenths to unite ? 



14. How are unite changed to tenths? Tenths to hm 
ilredths? Hundredths to thousandths ? 

15. Express decimally 7 cents; 8 cents ; 9 cents. 

16. Express dmmallj 5 mills; 6 mills; 6 cents 6 mills; 14 
cents 5 mills; 33 cents 7 mills. 

17. What part of a dollar is 9 cents ? 13 cents? 84 cents? 
48 cents ? 60 cents? 75 cents ? 

18. Change .5 to hundredths. To thousandths. 

19. Change .4 and .05 to thoasandths; .07 and .01. 

SO. Change .5000 to thousandths. To hundredtba. To 
tenths. 

21. What is a common denominator of .3 and .05 ? 

22. Cliange .3, .04, and .005 to equivalent decimals having 
a common denominator. .15, .6, and .125. 

How are deciniaJB reduced to a. common deoominator T 



23. Change .5, .08. and .023 to equivalent decimals, having 
a common denominator of 1000. Also, .14, .009, and .6. 
.7, .007, and .091. 

24. Howmany halves in ^? In -jW? In^WV? 
35. How many fifths in -^P In^V^? -^'? .6? 

26. How many fourths in y^? In. 50? In.75? 

27. How many twentieths in tW? In tVV ? In .20? 

28. In .50 how many halves ? Fourths? Tenths? 

29. How many fourths in .25 ? In .75 ? 

30. How many eighths in .40? In .80? In 1.20? 
How is ft deciitittl changed to the form of a traction 1 

31. How many tenths in ^ ? How many hnndredtha ? 
How many thousandths? 

33, How many tenths in ^ ? Hundredths in f ? In J ? 

33. How many hundredths in ^? In ,*j? In A ? 

34. How many cents in i of a dollar ? In J ? In J ? 
3.5. How many mills in i of a dollar? Tii J ? Inj? 
Boir is a fraction ooangod to the form of a decimal T 



WRITTEN EXERCIAEt. 



1. 1615 to cents, 

2. t34.06 to cents. 

3. $9,206 to mills. 

Change 

7. 3467 cents to dollars. 

8. 10408 cents to dollara. 

9. 46725 millB to dollara. 
10. 30200 cents to dollari 



4. 86 cents to milk 

6. «.763 to mills. 

6. tA7i to mills. 

11. 763 mills to centa, 

12. 6607 mills to dollars. 

13. 3009 centa to dollars. 

14. 850 mills to cents. 



Change 

15. .23000 to hundredths. 1 17. .9000 to tenths. 

16. .10200 to thoasandtha. I 18. .0700 to hundredths, 

19. Reduce .7, .05, and .304 each to huodred-thotisandtt 

20. Reduce 3.5, .107, and .0008 each to ten-tbousandtha. 

21. Change 4, 2.17, .136, and .0408 to equivalent decimals 
having a common denomiiiator. 

33. Change .375 to an equivalent fraction. 

EXFLABATIOS — The numerator is B7S, .375 = ^1^ = |. 

the denominator 1000. and the decimal ex- 
preeeed aa a fraction is ^jYn = !■ Hence, .875 = f , - 

Change to equivalent fractions in lowest terms : 

.23. .16. I 26. *.75. I 39. .024. I 33. J.875. 

24. .135. 37. J.375. 30. .5625. 33. .0008. 

25. .625. I 28. 1.655. | 31. .3125. I 34. .9375. 

35, Express by an integer and common fraetion 8.25. 

Express by an integer and commoa fraction $12.75 i 
B.005; t36.125. 



37. B«duce jfj to an equivaleot decimal. 



BiPLAjiATioN. — Since tJ, 125 ) 2.000 
= ri, of 3 units, imd a uniW —- „ 
eqaftl 20OO IhouMndlfu, jjj of ' 
JJOOO thaTiwtdih, is 16 tlim- ^1 = aSJJj =^,480= -016 
■afull.^, or .Oia. 


Reduce to equivalent decimals; 


88. If. 

39. (i. 

40. ^. 

41. »,•,. 


42. it. 

43. ,VV. 
«■ A- 
45. ,.A. 


46. Jotf 

47. Ao!H- 

48. i of 2f 

49. »2}X,J,. 


GO. U\. 
51. tlSj. 
68. «42H. 
53. *3m. 


Tbedgn 


is Bometimes p 


ared after tlie reault to indicate that them 



ADDITION AND SUBTRACTION. 

INDUCTIVE EXERCISES. 

149. 1. What ia the sum of 3 Imlks and 6 lenl/isf Of A- 
indi'ff? Of .6 and .4? Of .3, .4, and .5? 

2. What is the sum of ^ and VaV ? Of .07 and .12? 

3. What is the sum of 16 letiths and 9 tenlhsf The (J 



4. What is the sum of 45 hundredths and 3 tenths f 
difference ? 

5. What ia the sura of tJu and -niVir? Of .06 and .009 

6. What is the difference between \ and j'V ? \ and .8 

?. Find the sum of ^and 4 expressed decimally ; of ^andfl 

8. Find the difference between 5 and \ expressed decimalljfl 

between t.1b and $.5 ; 1^ and 1.25. 

9. Find the sum of 13.5, $3, and *.6. 

10. Which is greater, *.35 or «i ? l.7orH? Ho'*-' 

1 1. Which is greater, 30 cts. or t. 3 ? I ^ or 40 eta. ? 
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12. Find the value of %\ ~ 30 ceuts; 80 cents — ♦.6. 

13. Find the sum of *3.5, *3, 1.4, and t.15. 

U. Find the value of J.75 — *.25 + *.5 ; *^-f t.75— tj. 

Eon man? decimal figures in the lum of tenths and buodredthat Of 
hundredths and thousand tha? Of tentlis and thousaadtlis? I 

How many decimal figiires in the difference between tenths and hun- 
dredths? Between tenths and thousandths? Between hundredths and 
ton -thousand ths Y 

Phutciple. — Only decimals of like orders, expressing parts 
Xflihe units, can be added or subtracted, 

150, Siace integers and decimals increase and decrease 
uniformly by the scale of 10, decimals are added, subtracted, 
mvitiplied, and divided in the same manner a& integers, and 
>the methods of proof are the same. 

WRITTEN EXERCISES. 

151. 1. Find the snm of 2. Find the difference be- 
■8.135, 13.07, 7.8, and .3142. tween 18.5 and 3.347C. 



2.1250 Or, 3.125 
13.0700 13.07 

7.8000 7.8 

■3142 .3142 

3.'J.3092 23.3092 



18,5000 Or, 18.5 
2.3476 a,347B 

16.1524 16.1534 



The arrangement of the given numbers must be such that the decimal 
points shall fall in the same vertical line. 

The number of decimnl places in the result will be equal to that oao 
at the givea numbers which contains the greatest number of places. 

In like manner, find the value, expressed decimally, 

3. Of 16.5 -f- .0348 + 7i + .07^ + 1.003 + f . 

4. Of 1.871 + t5J -I- $86 + J.338 + ^ + *103.95. 
6. Of 125}'+ $81.09 + tlH + «.87i + «150i. 



6. or 1135.75 — $41,095. 

7. Of 11.375 — ».8a 

8. Of 1.875 ~ «|. 

9. Of *.75 - i\\. 

10. Of 578 tenths — 7.36. 



11. Of 7.005 — .7005. 

12. Of 4 — 24 uiiUioiiths. 
1-3. Of 10 — 10 thousandths. 

14. Of lJ-1875 millionths. 

15. Of lOUO — GOO cents. 



16. Bought a. farm for $3560.50 ; paid at odb time tlOA^fl 
and at another time *807.87. What remains unpaid ? ^j 

17. Bought groceries to the amount of *7.18 ; how much 
change must I receive for two five-dollar bills ? 

18. Bought a ton of coal for $75, a barrel of sugar for 
$28^, a chest of t-ea for $23.08, and a barrel of flour for 
»10.87f What was the cost of all ? 

19. A man bought an overcoat for $36f, a sack for $18}, 
and pants for $8.12J, and gave in payment one fifty and two 
ten-dollar bills. What change should he receive ? 

30. A coal dealer bought 570.5 tons of coal, and sold at 
different times 80.54 tons, 120^ tons, and 114| tons. How 
much had he left ? 

21. Deposited in the bank $3000, and drew out at one time 
$250i, at another $333.62^ ; how much remains in the bank ? 

33. From a piece of cloth containing 56.25 yards, 8t| yards 
were cot. How many yards remained ? 

23. Find the sum of 45 units, 25 tenths, 360 hundredths, 
76 thousandths, 52 ten-fchousandths, and 406 millionths. 

24. A speculator having 7346 acres of land, sold at different 
times 3641- acres, 1335.125 acres, 2700| acres, aad 850.65 acres. 
How much had he left? 

35. A grocer has 2^ barrels of A sngar, 5} barrels of B 
sugar, 3| barrels of C sugar, 3.0643 barrels of crushed sugar, 
and 8.925 barrels of pulverized sugar; how many barrels of 
augar has he ? 

fid. A man having $14735, gave $3560 for a store, and 
$?02S.87^ for goods. How much money had he left? 



vi'Ti'^UcAnM. 

%1. Boaght a ton of eoaJ for $0.08, a bitirel of augar fc 
126,635, a box ol tea for *16, and a barrel of flour for *7.40. 
How much lesa than *75^ was the cost of all ? 

28. A man bought a farm for tG736,75, which was *32^f 
less than he sold it for. What did he sell it for? 

29. Uow many rods of fence will enclose a field, the sides 
if which are respectively 34.72 roda, 48^^ rods, 153.17 rods, 
35| roda, and 56^ roda ? 

Find the decimal value 

30. Of {».87i + »14J) - ($5.10 + 1.75). 

31. Of (155.006 — .33) + (80.0033 + 55.1). 

32. Of $70 — ($25.4 — *10.12i) + %t\. 

33. Of .37f + ^ + 4.2 — (2 — .68f). 

34. Of $250 - (*170i^ - $14}) + H«- 
85. Of t48iViF + «-97 - (H + *-62i + M)- 



M ULTIPLICATTON. 

INDUCTIVE EXERCISES. 

153. 1. What is 5 times ^Ib? 6timea.3? 4t!mefl.Bf 

2. What is 7 times yi^f ? S ^'mes .08 ? 6 times .09 ? 

3. Whatis^xS? 3x.7? 4x.6? .5x7? 

4. WhatiaxJuXS? 5x.04? .05x7? 8x.06? 
6. What is iV X A ? ■* x .3 ? .8 x .7 ? .6 x .9 ? 

6. Whatia-rhxA? .5x.05? .12x.6? .Tx.llP 

7. What ia tSj X yJr ? .03x.0r? .15x.0G? 

8. What is 8 times $.6 ? 7 timea y^r of a dollar? 

9. What is 8 X .5 ? 8 x .05 ? 8 x .005 ? 8 x .0005 ? 
Howman; decimal places in the prodnct of wn»i»mnltipliedb7(*"ntA»f ! 

2iN(/i» by im(Ai/ Tenths by hundredt/uf IlundredHtihj hundiredth^t i 

Principle, — 17te numier of decimal places in any product 
it equal lo the decimal places in both factors. 



DEUMALS. 



WRITTEN EXERCISES. 

153. 1. Multiply .64 by .8. 

Explanation.— MuUipljr as in fraetiong (120, Ex. 5). 
ThDB. .64 - .8 = ^i^ X J-, = ^^, = .513. Or. 

Molliplj as in integeiB, and aince huTtdridth* multiplied 
by teathi produce thitaaandttu, the product must coutam 
thrte decimal places. (Piiiii.) 



(2.) 
MaUiply 4.64 
By 3^ 




(3.) (4.) 

53.063 .1346 

4.43 .303 


(5.) 
675.1 
.008 


Find the product of 






6. 6 times *2.45. 


10. 


.5 of $6.25. 


14. 


t3.6x.04fi. 


7. 9 tiraea .336. 


11. 


.33 of 3,84. 


15. 


.723 X 6.04. 


8. 26 times 4.007. 


13. 


.07of I13.031. 


IG. 


28.rx.0S9. 


9. 15 times .0038. 


13. 


.042 of .506. 


17. 


.188xtt02. 


If tbere are not soman 


fiRH 


res In Ihe product u 


tltere are dedmala In 



botli factors, aupplj' the deficienc; b; preBsing ciphers. 

To multiply by 10, 100, 1000, etc., remove the decimal 
point in the multiplicatid as many places toward the right as 
Hiere are ciphers in the multiplier (138). 

Multiply, and express the product decimally: 



18. «324iby.324. 

19. «1 75.64 by .306. 

20. 5.728 by 100. 

21. .6307 by 1000. 

Find the value 

26. Of 28 X .35 X 6. 

27. Of .OUxC.2x.007. 

m or >37>x. 08 xi. 



22. 5i hundredths by 35. 

33. 96000 by 26 thousandtha 

24. 84 tenths by 244 hundredth' 

85. 7f tenths by .06^. 



29. Of *3O0x3|x.006. 

30. OF .304xl00xl0f 

31. Of 159.36 X 2^ X. 9. 



What ia the value 

Z'i. Of 46 mules, at t?5.375 each ? 

33. Of 100 barrels of flour, at 89.62 J each ? 

3i. Of 14^ yards of clotli, at Ui a yard ? 

35. Of 125 buaheiri of oata, at $.635 a bushel ? 

36. Of 35J bnahels of timothy seed, at «3.25? 

37. Of 3000 pounda o* wool, at 37^ cents? 

38. Of 170 barrels of apples, at $2| a barrel ? 

39. Of 100 cords of wood, at $4.38 a cord ? 
iO. Of 204^ acres of land, at I72f an acre ? 

H. A farmer sold 125 bnshels of oats at iti.37( a bushel, and 
w.«!eived iu payment 75 pounds of sugar at $.09 a poand, 13 
pounds of tea at $.60 a pound, and the remainder iu cash; 
nXQCti vkAi did he receive ? 



^ 



DIVISION. 



TN9UCTIVE EXEflCISES. 



liS4. 1. WnatiBlof-ilVP iof^? iof^fj,? 

2. What is i of .8 ? ^of.36? ^ of .048? 

3. Divide A "^y A ; Mi ^^y ig^ ; jUts bj tAti- 

i. Divide .8 by 4 ; .8 by ,4 ; .08 by .04 ; .008 by .004. 
6. Divide A by t^A ; A^ by i^is J -35 by .025. 

6. Divide 3.6 by 6. 

ANAI.TSTS. — S.6 equals 36 Untha, and ^ of 86 tenths ia 6 tenths. 
BIJC8, 8.a-«-6 = .6, 

7. Divide .36 by 6; .36 by .06 ; .036 by .006. 

8. Divide A by t^t ; -^^y -06 ; 1.5 by .05. 
Reduce the fractions to a, common denominator. 

9- Mnltiply A by A : -7by.5. Divide .35 by .7. 
10. Mnltiply A by tIu ; ■? by .05. Divide .035 by .7. 
Of what two faetora la the dividend tte product t Then how many 
fedmal places must tbe dividend contain ? 



11. The product of two factors is ^5, one of which ia ^ j 
irhat is the other ? 

12. The product of two factors is .035, one of which is ,07 ; 
what is the other ? 

13. Divide .6 by .3 ; .42 by .6 ; .025 by .05 ; .0072 by .12. 

14. Divide .14 by 7 ; .48 by .04 ; .0060 by .012. 

How man; dedmal places in the quotient when tenth* are divided by 
wiittf Tenth* bj tevikst Hundredllu b; tenthtf 
See Drill Table, p&ge 369, 404. 

pRiNCiPLa — The quotient must contain as many deei^nal 
places as the number of decimal places in the dividend exceeds 
those in the divisor. 

The number of decimal places in the dividend must first be made 
equal to the cumiwr in the divisor before the diviaion ia poBaibla. . 



WRITTEN EXERCISES. 



155. 1. Divide .952 by .7. 



EiFLAMATrON.— DividBiisinfracti0Qs(ia4, Bi. 4). .7 \ .953 
TImH..952+.7=^oV+A=Wir''V=^§S = l-36. Or, ^|^^-g 

Divide aa in integers, and siuce the dividend contains 
(ArM decimal places, and the divisor oiu, the qnotient raoat hare Iw 
dodmal places. {Prin.) 



Divide 

2. 81.6 by 3.6. 

3. 675 by .15. 

4. .952 by 4.76. 



Divide 

5. S41.25 by 33. 

6. $518.70 by 814.25. 

7. 345.15 by .075. 



i 



If the number of figures in the quotient is less than the eicesa of the 
deciraal figures in the dividend over those iu the divisor, supply the de- 
ficiency by prejixing i"ipliers. 

If there ia a remainder, the division nay be continued, the ciphen 
annexed being eo many deoimala of the dividend. 

The quotient carried to four decimal places ia siifflcientlj exact for 
most business transactions. 



To divide by 10, 100, 1000, etc., remove the decimal point 
in the dividend as many places to the left as Uiere are ciphers 
in the divisor (137, 404). 

Find the valne of 

8. 75-=-.?5. 13. .56^1.12. 18. .084-^8. 

9. .75-^75. 14. 17.6-^10. 19. $68^32. 
10. 7.5-^ 75. 15. .0992-^.32. 20. 44-^.4. 
n. 645.54-1000. 16. 3-=-18i. 21. |27^3:f 
12. «36-=-.007. 17. nt-^lOOO. 23. 100-^.001. 
Find the price of each, 

23. If 135 bnshels of oats cost $62.50. 

24. If 3S poanda of sugar cost $3.80. 
35. If 144 bushels of wheat cost 4168.48. 

I 26. If 100 acres of land cost $3156f 

I 27. If 9 turkeys cost $7.87J^. 

I 28. If 396 pounds of sugar cost #44.748. 

29. If 2500 pounds of butter cost #625. 

30. If 2450 pounds of porlt cost #1531- 

31. If 894 piue-applcs cost $80.46. 

33. How many coats can be m^ide from 32.4 yards of cloth, 
allowing 2.7 yards for each coat? 

33. If 135 bushels of potatoes cost #82 J, how many barrels, 
each containing SJ bushels, can be bought for $334.40 ? 

34. A man bought 26 boxes of lemons at 14^ a box, and 
sold them at $3.90 a box. "How mueli did he lose '' 

35. At #.31i a bushel, how many bushels of potatoes can be 
bought for 19 ? 

36. If 18.24- yards of cloth cost $27.36, what will 7.35 yards 
cost? 9 J yards? 15| yards? 

37. If 4 tons of coal cost $32.3, what will ^ tons cost? 
Find the value 



38. Of 1.13x5-^14. 



I 40. Of 7.1x8,3—341-^ 3,5. 



39. Of *15.5-J-8X100. I 41. Of 35 X ,5 x ia + 20-^100. 



42. A merchant bonght 14 boxes of tea for $560; it being 
damaged, he was obliged to lose tl06.75 on the cost of it; 
how much did he receive a box? 

43. A man bought 4 yards of cloth at 13.30 a yard, aod 37 
pounds of sugar at ?.08 a pouod j be paid ¥6,80 in cash, and 
the remainder in butter at t.l6 a pound ; how many pounds 
)f butter did it take? 

44. A &trmer sold 40 buEhols of barley at $.7a a bashel, 
50 bushels of oats at S| a bushel, 5 tons of hay at $I5J a ton, 
for all of which he received $102.75 m money and 5 barrels of 
flour. What was the cost of the flour a barrel ? 

For additional exercise in decimals, treat each set of num- 
bers in both tbe double columns as follows : 

First, add the/ournumbere oq every Sine of the two double colamns; 
thoB, a34 + .334 + 7.T5 + 6.5 = 337.574. Then take the firat set o( two 
numbers, 334 nnd .32^, find their differene*. their product, and tlm quo- 
tient of the ^r$t divided hj the lawnd. All processes and results ahoold 
be in denmaU. 

Id like manner, treat each set of two Qurabera in each double column. 



45. 334, 

46. .23, 

47. 952, 
+8. .003, 

49. 1.345, 

50. 506J, 

51. 9.6188, 
62. 3.6, 



.324. 

.009. 

4.76. 

.0036. 

.27. 

.048^. 

3.46. 

.00006. 



53. 7.75, 

54. 75.64, 

55. 723, 

56. 87^, 

57. 342.5, 

58. 41.625, 

59. SI 8. 4375, 

60. 3.39015, 



5*. 

.325. 

.0156. 

.08J. 

f 

18*. 

.007. 



Find the second member of the following equations: 

61. (1.008-^18 4-63 ^000x 100)— i = ? 

62. (714 — .714 ) -i- (.34 — .034 x .25 of 6) = ? 

63. (.48 -^ 800 X 10000 + 6.4 -^ .08 ) -^ .135 — P 

64. (t262.64 ^ t.56) x .0084 + .02J x 100 = ? 

65. (11260 X 3.4'J) -r- $10.47 — 1850 ~ $6.80 = ? 



SHORT METHODS. 

INDUCTIVE EXERCISES. 

156. 1. What will be the cost of 18 ponnds of batter^ at 
26 cents a pound ? 

Akalybis. — Since 1 pound cost 25 cents, or $\, 18 pounds will cost 18 
times $i, or $^, equal to ^^, or $450. Or, 

At $1 a pound, 18 pounds will cost $18, and at %\ a pound, } of $18, 
which is $4^, or $450. 

2. What will 24 table books cost, at 12j^ cents each ? At 
16{ cents each ? At 20 cents each ? 

3. What will be the cost of 15 bushels of oats, at 33| cents 
a bushel ? At 50 cents a bushel ? 

4. At 16f cents each, what will be the cost of 12 slates ? 
Of 20 slates? Of 24 slates? 

5. What will be the cost of 16 pounds of rice, at 6^ cents a 
pound ? At 8^ cents ? At 10 cents ? 

6. How many pounds of raisins, at 16| cents a pound, can 
be bought for $5 ? 

Analysis. — Since 16} cents are $}, $5 will buy as many pounds of 
nifflns as $i is contained times in $5, which are 80 times. 

7. At $.50 a bushel, how many bushels of oats can be bought 
lor $15? For$16i? For $25? "^ 

8. What is the cost of 40 pairs of shoes, at $1.25 a pair ? 

Analysis. — At $1 a pair, the cost would be $40 ; but since the price 
is $1 + $}, the whole cost is $40 + i of $40, or $50. 

9. At $1.50 each, what is the cost of 48 chairs? 

10. What is the cost of 60 yards of cloth, ot $1.12^ a yard? 
At$1.16|? At $1.25? At$1.33i? At $2.50? 

11. At $2.25 a pair, what is the cost of 12 pairs of shoes? 
Of 16 pairs? Of 18 pairs? 20 pairs ? 25 pairs? 



157. Qttantittf, in commercial transactiooe, is th« 
amount of anything bought or sold. 

158. Price is the value of a ttnit of any commodity. 

159. Coat \& the value of the entire quantity 'boa^iei 
Gold. 

IGO. An aliquot part of a number is one of the tqyd 
parts of a number; or, it is ao exact divisor of a number. 
Thus, 3, 6. And 71 are idigvot partB of 15 ; 2, 2\, ^, and 5, of 10. 



161. 


Aliquot PARf 


OF One Dollar. 


5 cents 


= ^ 




(Si cents = tV 


10 cents 


= iV 




8\ cents = ^ 


20 cents 


= i 


of «1, 


12i cents = i 


25 cents 


= { 




16| cents = -J- 


50 cents 


= i 




33^ centa = I 



Count to 100 bj each of these aliquot ptirla 
GbKEHAL FORMrLAS 



1. J'rice X quantity = cosi, 

2. CoMt -i- quantity = price. 

3. Cost -i-price = quantity. 



WRITTEN EXERCISES. 

162. To find tlie cast of a quantity, when the prlMJ 
an aliquot part of one dollar. 

1. What cost 951 bushels of oata, at 1.33^ a bushel? 

Expi.ANATrOH. — Since 33 J cts. 
h tJi, 9S1 bushels cost tl51 times 
$i,or$H^"'|317. 

Or, the cost is J rb manj dollHis 
an thpre are bushels, and J of OSl 
U 317. 



I 



$ix951 =r |»|i- = *317. 

Or, 951-^3 = 317. or 1317. 
Pnay quantity = eoit. 



^P SHORT METHODS. 12» 

2. At 16 J cents per dozen, what cost 1935 dozen of eggs? 

3. What coat 56480 yards of calico, at 12| cents per yard? 

4. At 20 cts. each, find the cost of 1375 salt barrels? 

5. What cost 750 slates, at SSJ cents each ? At 35 cents ? 
S. At «.50 each, what cost 631 shad ? 1250 ? 1605 ? 
7. What IS the cost of 12 sacka of coffee, eacli sack contain- 

iDg 43 pounds, at 33^ cents a pound ? 

, A merchant sold 5 pieces of prints, each containing 2S:! 
y jarda, at 16| cents per yard, 6 pieces of sheeting, each con- 
I taming 34 yards, at 8^ cents per yard, and received in payment 
41 bushels of oats at 1.50 a bushel, and the balance in money, 
How much money did he receive? 
e. At tl.aSJ a foot, what is the coat of 324 feet of wire fence ? 
Ahaltbis.— At {1 (L foot, the cost would be $334 ; 8 ) 324 
I batNnce the coat is ^l-l-tj> tbe eutiro cost is $834-1- 40.5 

I immwMch is 1364.50. -^^^^ 

10. At $1.33i each, what will 642 al«el shovels oost? 

U. What IS the costof 288 bushelaof wheat, at t1.3-5t» 
bushel? At«1.35? At$1.50? 

13. Find the cost of 720 yards of cloth, at II. 12-^ a yard. 
At $1.16!. At tl-20. At 11.33-^. 

163. To find the quantity when the cost is given, and 
the price is an alic]uot part of one dollar. 

1. How many barrels, at $.50, can be bought for $213? 
Explanation.— Since %\ will pay for $213-hSJ = 436, 

1 barrel. $213 will pay for as many barrels j-. oi o „ o _ loo 
u $1 is contained timea in $318, or 42« ^^' ^^^^^ - **"■ 
barrels. Or. since $1 will pay fnr2bacrelB,' Coit + prie* = guanlit}/. 
|21S will p«y for 213 times 2. or 436 barrels. 

2. How many baskets of pears can be bought for $318, at' 
♦.33^ each ? At 4.50 each ':" 

3. How many pine-applea can be bonght for $340, at 16] 
cents each ? At 30 cenU ? At 25 cents ? 



1 



130 



DECIMALS. 



4. How manj pounda of cheese can be bought for $350, i 
6i centa a pound ? At 8^ ? 10 cents? 12^ cents? 

5. How many cocoa-nuts, at $.35, can be bought for $150.75? 

6. How many yards of flannel can be bought for $450, at 
$.50ajard? Att.33i? At$.25? 

164. To And the oo.st, when tbe quantity aud price 
Of lOO or lOOO are given. 

1. What cost 325 feet of boards, at $4.36 per 100 feet? 
BsPL AS ATION.— Since the unit 

of the commodity is 100, 335 feet 335-^100 = 3.25 MndTeAs. 
iB equal to 3.35 hundreds. $4.36x3.25 = $14.17. 

Since the price ot 1 hundred 
feet iB $186,8.2.5 handreda cost PrieexguaniUg = eoit. 

8.35 times $438 or $14.17. 

When the price is by the thousand, change the qaautily to thousands 
and a dedmal, before maltiplyintr. 

Per C or @ C, neana by the hundred; per M. or @ M. means by tht 
tho atari d. 

2. What will 3240 feet of timber cost, at $6.20 per 100 ? 

3. What is the cost of 12345 bricks, at $8,50 per thousand? 

4. Find the cost of 2465 pounda of load, at $.75 per 100? 

5. What cost 9320 envelopes, at $3.75 per thousand? 

6. Wbat coBt 5800 shingles, at $5.12 per M. ? 

7. What cost 6700 laths, at $.84 per C. ? 

8. What will be the freight on 784 pounds of castings, at 
$1.12 per 100 pounds? 

9. What is the cost of 3200 feet of boards, at $90 per M.; 
952 feet of scantling, at $11.50 per M.; and 1624 pickets, at 
$1.86 per C? 

10. What will be the cost of 1476 pounda of beef, at $4.37i 
per hundred pounds ? 

11. A lumber dealer bought 212500 ft. of lumber at $14,375 
per M., and retailed it out at $1.75 per C. What was hifl 
wiole ^D ? 



165. To find the cost, when the quantity and the 
price of a ton of 2000 pounds are given. 

1. What coat 2460 pounds of hay, at 116.50 per tonP 

EicpLANATiON,— 3460 poondfl are 2.460H-2 = 1.230 tons. 

3,480 (Aousand poQnda. .,„ .„ , „„_ aaneinc 

Stoc. 2000 po^d. .» 1 »., tb,» »16-=0 X 1-330 = «S!0-29S. 

are i aa manj tone as there are Ihou- Priix x guanlitj/ = eott. 

sand poands, or 1.23 tons. 

At $1(1.50 a ton, 1.S3 tonB wiU cost 133 timea 116.50, or |20.205. 

2. At $12.75 a ton, what will 450 pounds of hay coat? 

3. What coat 1400 pounds of coal, at $6.80 a ton ? 

4. What IB the freight on 3244 pounds of iron, at 11.80 per 
ton? 

5. At $18.50 a ton. what will 1580 pounds of hay coat ? 
I 6. At $6.84 a ton, what cost 3143 pounds of plaster? 

7. What coat 48 sacks of guano, each sack containing. 156 
ponnds, at $20.25 a ton ? 

8. Find the valae of 6340 pounds of Lehigh coal, at $7.50 
s ton, and 6080 pounds of soft coal, at $6.29 a ton. 

9. At $26.44 a ton, what will be the coat of 1526 pounds of 
bone dust? 



REVIEW. 

WRITTEN EXERCISES. 

166. 1. Reduce .16, .635, .5625, and .0008 to the form of 
Lvnimou fractions. 

•i. Change ^, .62^, -Sl-^, and | to the form of deciraala, 
and find their sum ; .41ft-, l.OOJ, .15}, and ^-J. 

3. Bought 37^ barrels of sugar for $453.75, and sold it at * 
profit of $4.62J a barrel. At what price was it sold P 

1. At $3.50 a yard, how much cloth can be bought for $3? 



5. At *1.37 a bashel for wheat, 1.95 for rye, and t.73 a 
bushel for corn, hov much of each, an eqiiul number of bueh- 
ela, can be bought for 170.15 ? 

'Find thecosl 

6. Of 14i yards of cloth, if 36.48 yards coat t54.72. 

7. Of 5 tons of iron, if 46 tons cost *3461.50. 

8. Of 7^ barrels of flour, if 4J barrels cost *38. 

9. Of 25.42 acres of land, if .126 of an acre cost S15j. 

10. Of 20| cords of wood, if 3^ cords cost »I1.37i. 

11. Of 9i tons of coal, if .875 of a ton cost *5.635. 
IS. Of .8 of a pound of tea, if 1 pound cost $.62(. 

13. Of 35 yards of cloth, if 29 yaMs cost tlOli. 

14. Of 3240 peach trees @ *16^ per C. 

15. Of 843J tons of railroad iron @ »66.44 a ton. 

16. Of 840 feet of plank @ $1.94 per C, and 1263 feoM 
pickets @$]3i per M. 

17. Of 140 sacks of guano, each sack cootaining 162j 
pounds @ tn^ a ton. 

18. Of the transportation of 18962 pounds of pork from 
Cincinnati to New Orleans @ $10 a ton, 

19. Of 3700 cedar rails @ |5J per C. 

SO. Of freight on 3840 pounds, from New York to BalH- 
more, at *.96 per 100 pounds. 

21. How much lumber, at $22.50 per M. can be bought for 
tl50? 

23. At f I a yard, bow much of silk can be bought for $1 SJ? 

23. At I22J an acre, how many acres of land can be bouglit 
for«4334i? 

24. At 1.42 a pound, how much wool may be bought for 
180.745? 

35. Bought 1200 bushols of corn @ $.56J, and sold 3751 
bushels of it @ $.60. At what price must the remainder !».. 
sold, io gain $168,675 on the whole? 



ACCOUNTS AND BILLS. 



167. An account, in commercial transactions^ is a record , 
otdebUs and credits. 

168. A debtor is a person who owes another money, 
goods, or services. 

169. A creditor is a person to whom money, goods, or 
wrnces are dae from another. 

170. A bill is a written statement of money paid, of 
goods sold or deliyered, or of services rendered, it is some- 
times called an invoice. 

An account or bill ahoiild always state tbe place and the time of each 
timnsaction, the names of both the parties, the price or value of each 
item, and the entire cost. 

AlriUiB receipted when the words '* Beeeived Payment " or " Paid " 
are written at the bottom, and the creditor's name is signed either b(f 
himself or bj some authorized person. 
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1. The follow! 


Dg abbre 


aviations are in general use : 


® 


At 


Da 


Draft. 


Mdse. 


Merchandise. 


% or 


Aoe't Account 


Distft 


Discount. 


Net 


Without disc't 


Am't 


Amount. 


Do. 


The same. 


No. 


Number. 


BaL 


Balance. 


Doos. 


Dozen. 


Pay't 


Payment 


BM. 


Barrel. 


Dr. 


Debtor. 


Pd. 


Paid. 


Bo't 


Boui^ht. 


Exch. 


Exchange. 


Per 


By. 


RL. 


nil of Lading. 


Fol. 


Folio. 


Prem. 


Premium, 


^cst. 


or eta. Cents. 


Pwd. 


Forward. 


Rec'd 


Received. 


% 


Per centi 


BVt 


Freight. 


Snnd's 


Sundries. 


Co. 


Company. 


Ins. 


Insurance. 


Ult 


Last month. 


Cf. 


Creditor. 


Inst. 


This month. 


Yd. 


Yard. 


Com« 


Commission. 


Int 


Interest. 


Tr. 


Year. 



The chaiaeter % is always followed by the price of a unit. Thus, 
ff yd. of doth @ |8.25, signifies, 6 yards of doth at $8.25 a yard; ^ lb. of 
tea (§ $.90. signifies, } a pound of tea o^ |.90 per pound. 



172. Extend the items, and find the footings and baUnceB 
of the followiug bills and accounta. 



SpitmaFTm.T>, AprU 10, 1881 
To William E. Tctbnee, Dr. 



Foi Repaltlng Houae, as per contract, . . . 
" eOO ft. Pine Boards, , . @ $4.50 pei C 

'■ edaja work ofseK, . , " 3.3B 
" 4 days work. .... " 1,75 

" NftilB, Hinges, etc., 

^ Seceiteii Payment, 

Wm. E. Tcbnkr. 
(2.) 



Jauks H. Rice & Son, 



BOSTOM, June 20, 1883. 

BoH of Roberts Bbos. 



318 paire Boys' Kip B 



Women's Foi'd Gaiters, . . 
" Enameled Boots, . 

« Men's Calf Boots 

! Drill, 648 yd., 

is Bilk Buttons, 

Sfteived Pagment, 



) 13.25 
1.13^ 
135 
1.371 

■ 75.50 

.87i 



JoHir Cogswell, 



(3.) 

Chakleston, S. C, Oct. 4, 1883. 
Bo't of Walker & Evans. 



8 bales, ea. 485 lb., Ordinaiy Tei. Cotton, @ ISiK 
6 " ■' BOO " Upland, Middlings, , " Slif 
215 gal. N. O. Molasses (N. Crop), ..." 00? 
Rec'd Payment by draft on N. T. 

Walker i Evaha, 



Mb. George Soule, 



ACCOUNTS AND BILLS. 



New Orleans, Jan. 2, 1886. 



To Stevens & Seymore, Dr. 



1884 

Sept. 3 

" 28 

Oct 10 

" 19 

Nov. 22 

Dec. 4 



To 5 Blank Books, . . . . 

" 7 jirross Spencerian Pens, . 

<' 15 R & S. Book-keeping, . 
4 reams Gap Paper, . . . 
20 Townsend's Com. Law, 
12 packs Plain Cards, . . 

*' Note Paper and Ink, . . 



*« 



« 



« 



® 


12.80 






<* 


1.121 






•« 


1.76 






l« 


8.40 






« 


2.87J 






•f 


.87J 




2 








• 





78 



Recwoed papmsnt by note at 30 day 9, 

STBYBNB & 8B7M0RS. 

(6.) 

Statement of Account. 

BisiCARX, Nov. 10, 1884. 

Asa Slatton, 

In acfft with John Mark & Go. 



18^4 

March 6 
« (t 

April 25 
June 16 



«i 



(4 



Sept. 7 



Jldy 12 

Aog. 20 

Sept. 1 

Oet 26 



To 5 doz. Scythes, . . 
16 Buckeye Ploughs, 
4| doz. Hoes, . . . 
" 564 lb. Chain, . . . 
6} doz. Steel Shovels, 
120 sets Blind Hinges, 
14 gross Screws, . . 



M 



<4 



« 



•< 



fi 



@ $9. 
10.37i 
5.48 

.16t 
" 11.72 



*4 



4< 



« 



• ( 



1.62J 



Or, 



By 10 bbl. Flour, @ |7.50 

" 1470 ft. Pine Lumber, . . . . **$2perC 

*• Draft on New York 

** 146 btt. Oats @ $.40 

Bal. due John IdASft & Co., 




Put in tlie form of bills aud tlutl ihe amount of each ofilte ■ 
following : I 

6. Bought 25 pounda of sugar® 12^; 5 pounds of tea* I 
1.63^; 4galIousot'moliieseB® 42^; 4Gyardsof Eheetmg®9f).l 
30 yards bleached shirting @ 14^ ; and 4 dozen buttons @12f I 
What was the amount of the bill ? I 

7. Bought 7 yards broadcloth @ $3.60 ; 9 yards eatinet ft;! 
tl.l2i; la yards -resting @ f.90; 24 yards caflsimere@»1.3H!l 
and 32 yards flannel @ I.G5. Find the amount. 

8. Bought tJ7 pairs of calf boots at t3.75; 108 pain o! 
thick boots @ J2.62 ; 75 pairs gaiters @ 41.12 ; 27 pairs bus- 
kins @ *.86 ; 35 pairs slippers @ t.70 ; and 60 pairs rubbers 
@ (1.04. What was the amount of the bill? 

9. Sold 726 pounds butter @ 28^ ; 973 pounds of cheese 
@ 9^ ; 48li pounds lard @ 13*; 509} pounds tallow @ l&f, 
81 dozen eggs ® ^.36 ; 15 barrels salt ® $2.40 ; and 963 pounds 
hama @ 14^. Make out the bill for the amount. 

10. Oct. 30, 1885, J. Clark bought of Hart & Co. 13 tons 
furnace coal @ 15.50 a ton ; 7 tons stove coal @ $5. 75 ; and 
2 loads of pine wood ® *4.35. Make out Mr. C's bill. 

11. The following items were sold in Troy, N. Y., by Chas. 
Kemp to H. B. Nims, Dec. 7, 1883: 21000 feet of pine boards 
@ *16 per M. ; 9420 feet of plank @ *12.50 per M. ; 7075 feet 
of scantling @ «1.70 per C. ; 7G3 feet of timber & *i2.621 
C; 6840 laths @ *.87i per C. ; and 4790 fence-pioketa 
(15.60 per M. Make out a receipted bill. 

12. Wm. Gallup and Co. bought of H, B. Claflin & Cd.7 
New York, Sept. 14, 1882: 15 yards broadcloth @ S4.20; 
24 yards satinet @ *1.37^ ; 10 yards vesting @ $.90; 43 yards 
flannel @ t.75; 60 yanls drilling @ $.16; 13 yards "" 
® «2.62J ; and 38 yards ticking @ *.37f Make out a 
ceipted bill, using Bill 2 (p. 134) as a model. 



1 




MEASURES. '\-'' 



■^- ■ i^k 



173. A measure is a slandard unit established by law 
'Or cuBtom, by which extent, dimension, capacity, amounf^ or 
Value is estimated. 

Thus, length is BBcertdned by applying uyme vkU of Uueu' tDeasnre ; 
eapaeiti/, by applying gome unit of volume or cupaciiy ; weigM, by apply- 
ing lame unit of wenght, etc. 



MEASURES OF EXTENSION. 

174. Extension is that which has one or raore of the 
dimensions, length, breadth, and t/nchness, and may be a line, 
a surface, or a solid. 

A line baa only ono dimenwon — length. 

The standard unit of moasurea of extension, wbether linfar, Mir- 
/iiee, or tolid, ia the ^arii, which ia subdivided into teetaud inclies. 

175. Linear or line measures are used in measuring 
lines and distances. 



Table of UNira. 




13 Inches (in.) = 1 Foot, . 


. . fl. 


8 Feet = 1 Tatd, . 


. . yd. 


81 TardB. or 18i ft. = 1 Rod, . 


. . Td. 


820 Koda =1 Mile, . 


. . mi. 




lOrd. 

Cloth meaBUrea are practically out of uae. Ia measuring jfoods 
P.flold by the yard, the jiard is divided into hattei, fenirtks, eiglil/u, and atx- 

At Custom Houses, in estimatiDg duties, the yard is divided iuUhtenth* 
md AuTidraiiht. . v ^ fe > I J 







138 MEASURES. 

176. 8u'i*face or square measures are used ^ 
puting areas or surfaces. 

A BUrfitoe has two dimeiuriona— ^en^ and breadth. 



Table of Unffs. 
144 Sq. In. («g. in.) = 1 Sq. Foot, tiq. ft, 
9 Square Feet = 1 Sq. Yard, «g. yd. 
80} Square Yards = 1 Sq. Bod, sq. rd 
160 Square Rods = 1 Acre, . . A. 
640 Acres = 1 Sq. Mile, sq. mi. 



1 sq-mL^" 



I 

I 

Equiyalehi 

mam 

278784( 

mm 



177. Cubic or «o{ jd measures are used id eoi 
the contents of solids, also the capacity of bins, boxes, ^ 

A solid is a body, volume, or space that has three dimeusioiuH 
breadth, and thickness. 



Table of Units. 
1728 CuMc In. (cu. »».) = 1 Cu. Foot, eu.ft. 



27 Cubic Feet 
16 Cubic Feet 
8 Cord Feet i 
128 Cubic Feet ( 



= 1 Cu. Yard, cu. yd, 
= 1 Cord Ft., cd.ft. 



= ICord, 



Cd, 



EquiyaleS) 
(4666i 



lcu.yd,=z j 
ICd, = j 



128 
8 



ORAL EXERCISES. 



/ 



178. 1. How many inches in 3 feet? In 5 feet? 

2. How many feet in 36 inches ? In 72 inches ? 

3. How many feet in 4 yd.? In 7 yd.? 10 yd.? 
. 4. How many feet in 4 rd. ? In 5 rd. ? In 3 rd.?, 
jk5. How many yards in 2 rd. ? In 4 rd. ? In 5 rd. P 
^ 6.V Jn 4 ffc. 6 in., how many inches ? In 1 yd. 2 ft ? 

7. in 6 yd. 2 ft, how many feet ? In 9 yd. 4 ft ? 

8. How many quarters in 3 yd. 2 qr. ? Eighths in 5 ( 

9. What part; of a foot are 9 in. ? Of a yard are 12 in 

10. How many rods is ^ of a mile ? J? ^ ? } ? 

11. What part ofa mile are 80 rods? 32 rd.? 64rd,J 



At i^ a foot, what will C yd. 1 ft. of lead pipe cost? 

At i Mnts a foot, what will 5 yards of wire coat ? 

At 16 cents a yai'd, what will 2J yards of ribbon coat? 

F 5J yd. ? 4 j yd. ? 

How many square yards in 36 sq. ft. ? In 73 sq. ft. ? 

How many square rods in ^ of an acre ? In J ? In ,75 ? 

What part of an acre is 40 sq. rd. ? 30 sq. rd. ? 80 sq. rd. ? 

In 54 aq. ft., how many anrface yards ? In 84 sq. ft. ? 

'How many acres in ^ sq. mi. ? In .25 ? In J ? In ,5 ? 

In 2j- square yards, how many square feet? 

How many cubic feet in 3 cu, yd. ? In 3 en. yd. ? 

How many cubic inches in 1 co. ft. 20 cu. in. P 

What part of a cubic yard are 9 cu. ft. ? Are 12 cu. ft.P 

How many cubic feet in 3 cd. ft.? In 4 cd. ft. ? 

In ^ of a cord, how many cord feet? Cubic feet? 

How many cord feet in 64 cu. ft ? In 96 cu. ft. ? In 
rds? In5|Cd.? 
' What part of a cord is 6 cd. ft. ? 32 en. ft. ? 

What part of a cubic yard is 18 cu. ft. ? 21 en. ft, ? 

MEASURES OF CAPACITY. 

0. Capacity signifies extent of room or space. 

tiorefl of capacity are divided into two clssaea : me.asuTf.a of liguide 
~UIW£« of dry iub»lances. 

a of cftpadtf are tlie gaUon for liquid and the buAel for dry 



i Idquid measures are used in measuring liquids. 

Table of Units. EqmvALBSTa. 
4 OillB (ffi.) = 1 Pint, . . . pt. 1 ( 82 fft. 

= 1 Quart . . . qt. 1 gal. = < Bpt. 
1 Qouta = I Qallon . . gal. \ i *9t. 

ki eiiJK^^* , ji^. -^ \ ■ 

■ ^ , -- ^ 



In eHlimating tlie capacity uf ciiUn 

Sli Galloos = 1 Barrel, . bbl. 

63 GttllouH = 1 Hogahead, AM. | 1 hM. =3 = 63 = 253=504 

filed measureB, but vary in difiweal 

181. Dry tnensures are used in measuriDg dry sub- 
stances; such OB grain, seeds, fruit, etc 

TABI.B OF Ujnrs. EqirrTALKNTa. 

SPinia(pf.) = 1 Quart, . . gl. I (B4p(. 

8 Qnarts = 1 Peck, . . pfc ISw. = J38 9{. 

4 Pecks = 1 BuaLel, . . bu. \ i ipk. 

ORAL EXERCISES. 

188. 1. How many gills in 3 pt.? In 1 qt. 1 pt. ? In 
Sfqt.? Injqt? In 3.5 pt.? 

a. How nmny pints in 1 gal. ? In 3J5 gal. ? In 1 gal. 
2 qt. 1 pt. ? 

3. In 2 gal. how many quarts? Pints? Gills ? 

4. Id 32 pt. how many quarts? How many gallons? 

5. What part of a quart are 6 gL ? What part of a gal. ? , 
a. What part of 2 gal. are 4 pt. ? Are 8 pt? 2 qt. ? 3 qt.? 

7. At i ets. a pint, what will 6 qt. of milk cost ? 

8. If a gallon of wine cost H, what will 1 pt, cost? 

9. How many pint bottles will be required to hold 3 g 
1 qt. of syrup ? 3 gal. 3 qt. 1 pt. ? 

1ft How many quarts in 3 pk. 6 qt. ? In 1 bn. 2 pk. ? 

11. In 96 qt. how many pecks ? How many bushels? 

12. How many quart boxes will 1 bu. 2 pk, 6 qt. fill ? 

13, At 5 cents a pint, what is a bushel of chestnuts wort 

14, At 20 eta. a quart, what will .5 bn. of plums coat ? 
16, Bought a peck of peanuts for $.80, and sold them 

6 ets, a pint. What was the gain ? 



MEASURES OF WEIGHT. 



183. Weight is the measure of gravity, and varies f^ 
cording to the quantity of matter a body contains. 

The unit of weight is the Troy pound of the Mint, and contains 57G0 

gnuns. 

184, Troy weights are used in weighing gold, silver, 
jewels, and in philosophical experiments. 

Table of UinTs. EqurvALESTB. 



24 Gndns (gr.) = 1 Pennyweight, . pwt, 
30 PennTweights = 1 Ounce, . . . . o«. 
12 Ounces = 1 Pound, , ... lb. 



( 5760 gr. 
i 12 oz. 



dsmooz. 
1 r. = V 2000 Uf. 

20 cwt. 



185. Avoirdupois weights are used for all the ordi- 
nary purposes of weighing. 

Table of Units. Eqtttvalekts. 

16 Ounces {oz.) = 1 Pound, lb. 

100 Pounds = 1 Hundredweight, ewt. 
»Cwt..or J_iTon T 

The Long Ton of 2340 lb. is seldom used, except in U. S. Custom 
Hooaes, to estimate duties. 

186. The weight of the bushel of certain kinds of grains, 

seeds, and vegetables has been fixed by statute in many of the 

States. The following are the prevailing standards : 

. 201b. 
. 66 " 
. 50 " 
. 68 '* 
. 60 " 
. 45 " 




t, . . . 
Com Meal, . 
Corn in Ear, 
Clover Seed, 
Timothy Seed, 

The following denominations are also in common use : 

198 lb. of Flour = 

200 •* Beef or Pork= 
240 " Lime = 



100 lb. of Grain or Flour= 1 Cental. 
100 *' Dry Fish = 1 Quintal. 
100 ' Nails =lKeg. 



1 Barrel. 
1 Barret 
ICask- 



280 lb. of Salt at K. T. Salt Works = 1 Barr^ 



ORAL EXERCISES, 

187. 1. How many grains in 3 pwt ? In 2 pwt. 13 gr.? 

2. How muiiy ounces in 16 pwt. ? In 100 pwt? In 130 
pwt. P In 150 pwt? 

3. How many ounces ID 5 lb.? In31b.lOoz.? In4|lb.? 

4. What will a gold chain, weighing 2 oz, 12 pwt., cost at 
♦1 a pennyweight? 

5. What part of a pound Troy is 4 oz. ? 6 oz. ? 8 oa. .' 
C, How many spoons, each weighing 3 oz., can be made of 

- 2 lb. 6 oz. of silver? Of 3| pounds P 

7. Howmauy onnceB in 4 lb. Avoir. ? Iu5lb.6oz.? 

8. In 56 oz. how many pounds Avoir. ? In 64 oz. ? 80 otf 

9. How many pounds in 7 cwt. ? In 8J cwt ? In 3.5 cwt.? 

10. How many cwt. in 000 lb. ? In 450 lb.? In 875 lb.? 

11. In 3 T. how many hundredweight? How many lb.? 
13. How many tons are 2500 lb. ? 3000 lb.P 4000 lb.? 

13. What part of a cwt are 25 lb ? 50 lb. ? 75 lb. ? 

14. How many hundred pounds in .25 of a ton? In ^? 

15. At 8 cts. a pound, what will 3 cwt. of sugar cost ? 

16. AVhat is the coat of a ton of hay, at 1 cent a pound? 

17. Howmanypoundsin Jbbl. of pork? In .5 bbl. of flour? 
In i- of a keg of nails? In .25 cental of wheat P 

18. What is the cost of 3 bags of wheat, each containiog 
120 lb., at *2 a bushel ? 

19. What will 30 lb. of clover-seed cost, at $10 a bashelJ 
30 lb. ? 48 lb. ? 80 lb. ? 

20. What is the cost of .5 of a quintal of fish, at 6 cte. a lb.? 

21. At *3 a bushel, what is the cost of 30 lb. of beans? 
23. If 25 lb, of cheese cost tSJ, what will 3 cwt. cost ? 

23. How many barrels arc 1200 lb. of beef P 1000 lb.rf 
pork ? 8 cwt. of beef ? 5 cwt. of pork ? 

24. At $13 a barrel, what will a e&ak of flour weighing 49 
•ada coat ? 



, MEASURES OF TIME. 
188. Time is a meaaui-ed portion of duration. 
I The imit of time ia the mean tolar day. 



60 Seconds («c.) 

60 Minutes 

24 Hours 
7 Days 
863 Daye, or j 

13 CaJeudlir Mo. i 
860 Dajs 
100 TesTB 



= 1 Minute, . . min 

= 1 Hour, . . . ItT. 

= 1 Day, ... da. 

= 1 Week, . . . ink. 

= 1 Common Tear, yr. 
= 1 Leap Tear, . yr. 



TIiB montha ii 

Months. 

1. January, 

2. Febrnary, 

3. March 
i Apri], 
8. May, 



the year, and the number ot dayt in each : 

No. Da?h. 

F^.. SSotS9. 

Mar.. 31. 

Apr., SO. 

May, SI. 

June, 30. 



M0NTH6. 




NaDAYB. 


7. July, 


Jult/, 


SI. 


8. AognBt. 


Aug. 


31. 


0. September, 


Sept.. 


30. 


10. Octolwr, 


Oct-. 


SI. 


11. November, 


Jf^.. 


so. 


13. December, 


Dec, 


SI. 



as. SO days are counted as a TTumlh, and 13 
uiths B year. 
[ The eivil day beg'ina and ends at 12 o'clock, midnight. The lutroTiom- 
i day. need by astronomerB in dating events, begina and ends at IS 



When the number denotitig the year is divisible hy 4 and not 
hy 100, and also when it is divisible by 400, (lie month of Feb' 
ruary has 29 days, and the year is called a leap tear. 



Thna, 1880 ii a leap year hut 1883 
IS leap year, but 1800 and 1000 



n year ; the year 8000 




MEASURES. 

189. In counting certaio articles, t!ie following isu 
p. Tablb of Units. EquiTALBSTS. 

18 UoHa = 1 Doi*n. . . 

12 Doeen = 1 GrosB, . . 

13 Orosa = 1 Great Gross, 



gt-gro. 



1 1728 uniU, 

1 O. Qrou = \ 144 dM, 

( 12ffro. 

Two tbiiiKs of B kind are often called a paiT, and six tMnga a «t ,' u 
A pair at h jrses, a «et of cbalra, etc 



190. Used by atatioueva and b 



Table op Unttb, 

~~~a4 Sheets = 1 Quire, . 

8d Quirea - 1 Ream, . 

3 Reams — 1 Buodle, 

5 Bundles = 1 Bale, . 



the paper trade: 

EftciVALEinfl. 
t800Sb«etl. 
SOOQuim 
10 Reams. 
5 BuadiM 



191. A booh formed of slieeta folded 

In S Leaves ia called a Folio. and makes 4 pp. (pages). 

In 4 " ■' a Quarto, 4to. " 8 pp. 

In 8 " '• an Octavo, 8vo, " 16 pp. 

Id 12 " " a Duodecimo, I3mo, " S4 pp. 



Id 



alSmi 



!12pp. 



ORAL EXERCISES, , 

192. 1. How many bours in 2 da, ? In 3| da. ? In Sida.? 
S, Hot many hours from 6 a. m. to 5 p.m. ? 
. In 4 wk. 3 da. , how many days ? In 6 wk. 4 da. ? 

4. How many minutes from 10 min. past 9 o'clock to 
35 min. pnst 10 a.m.? 

5. How many days from May 10 to July 16, inclnsiTe? 

6. How many things in 3 doz. ? In 6 doz. ? In 1 gro.? 

7. How many dozens in 3J gro. ? In 5 gro. ? 

8. How many dozens in J of a great gross ? 

9. Find the cost of a gross of pens, at 10 eta. a dozen? 
10. How many sheets of paper will be requii-ed to make » 

J2mo book of 330 pages? Of 480 pages ? 




DENOMINATE NUMBERS. 



L93« Denomination is the name of a unit of measure. 

Thos, feet is the denomination of 6 ft. ; p<nmd$, of 25 lb., etc 

194* A denominate number is a number composed 
of one or more uuits of any denomination^ and may be either 
' simple or compound. 

1. A simple denominate number is a number oomposed of bat 
denomination. 

Thus, 7 miles, 10 acres, 5 tons are Hmple denonUnate numbers. 

2. A compoTmd denominate number is a number composed of 
two or more denominations of the same nature. 

Thus, 10 lb. 6 oz., 5 yr. 4 mo., 4 ft. 2 in., are compound denominate 
numbers. 

195. A denominate fraction is a fraction of a de- 
nominate number. 

Thus* I of a pound, .9 of a ton, are denominate finctiona. 



REDUCTION. 

196* Sedtu^ion of denominate numbers is the process 
of changing their denominMion without changing their value. 

Denominate numbers may be cbanged from higher to lower, or frox^ 
lower to higher denominations. 

In integral numbers and in decimals, the law of Increase and decrease 
!■ by tlie vmform scale of 10 ; but in compound numbers the scale wmss. 

"• 4 



WRITTEN EXEflCISES. 



197. To change a denominate number li-oni blgber 
to lower denominatiouH. 



1, How maiiy inches 

EXPLANATlON.^SlDce 1 rod equala 
5J yards, 28 r<L 3 yd. equal 38 times 
5i yd, pluB 8 yd. ; 5^ yd. x 88 + 3 yd. 
= 146 yards. 

Since 1 yard equals S feet, 148 yd. 
2fL equal 146 times 3 ft., plua 2ft.; 
8ft.xl4S + 2ft. = 440 feet 

Since 1 foot equaln 13 incbes, 410 ft. 
9 In. equal 440 times 13 in., pli 



rd- 3 yd. 2 ft. 9 in. ? 
*iaalB 26 rd. 3 yd. S 
H 
146 yd. 
_3 
UOtt. 
12 
i389 iocbes. 



12 in. 



:440-t-a ii 



. then 



ber of tncA« in 28 rd. 3 yd. 3 ft. g in. 

Principle. — A denombiate number is chayiged to lowir ^ 
nomirtaiions by multiplication. 

2. Reduce 7 lb. 10 oz. 16 pwt, 11 gr. to grains. 

3. In 3 T. 6 cwt. 21 lb. 12 oz., how many ounces? 
^^^UPhange 6 wk. o da. 9 hr. 25 min. to minutes, 

Rule. — 1. Multiply the highest denominalion of the t 
mtmber by that number of the scale that mil reduce it t 
next lower denomination, and to the product add the g 
number, if any, of that denomination. 

2. Proceed in like manner with this and each suceesaivtM 
nomination obtained, until the reduction is brought ioY 
required denominatio?i. 



Kodnce 

6. 13 mi. 36 rd. 10 ft to ft. 
e: 10 ri3. 5^ ft. to inches. 
■f. 1 A, 15 sq. yd. to sq. ft. 



Change 

9t 7 T. 9 cwt. 18 lb. to q 
«. 23 lb. 10 oz. to p 
0. 1 common year to n 



REDUCTIOfT.^ 



Reduce 

14. 5 bundles to quireB, 

15. 6 G. gro to dozens. 

16. 31J gal. to gills. 

;. 14 pwt of gold dust wortli, at 



1 be filled 



md retail 



Change 

11. 75 Cd. 6 cd. ft. to cu. 
1-^. 12 hhd. 21 gal. to pt. 
13. 31 bu. 3 pk. to quarts. 
I'l'. How much is 5 lb. 9 o 
l;5 a pwt. ? 

18. How many rode of fence will encloBe a farm | of a mile 
tjnare ? 

19. l i 1 barrel will hold 2 bu. 3 pk., how many barrels will 
* Ired to hold 1548 bu. 1 pk. ? 

How many boxes, each containing IS lb., ca 
r| a iogshead containing 9 cwt. 60 lb. of sugar? 
, Ii I bny 9 bu. of chestnutfi at S4j- a bushel, 
1 at 113^ cents a pint, what is my whole gain? 
. If »t retpiire 4 reams 10 quires of paper to print a book, 

1 aheetfl are required ? 
, Atj 12^ cents each, what will be the cost of % great 
jtw of writing books ? 

24. If I a clock tick seconds, how many times will it tick 
nring February, IS?? 

iS. How many pint, quart, and 3-quart bottles, of each an 
Jnal nimber, can be filled from a barrel of 311 gallons ? 
2$. \f hat will be the cost of 1 hhd. molasses at t.28 per gal.l 
27. ijow many rods of fence will inclose a farm 1^ mi. square: 
26. If 14 A. of land are sold from a fieJd containing 50 A.j 
(IT many square rods does the remainder contain? 
^9, A. man returning from Pike's Peak has 36 lb. 8 oz. of 
i^ ffwd. What is its value, at $1.04 per pwt. ? 
, In the eighteenth century, how many hours? 

31. How large an edition of a 12mo book can be printed 
)m 2 bales 2 bundles 15 quires of paper, allowing 8 sheets to 
e Tolume ? **■ 

32. How many pages, 2 pages to each leaf, will there be in 
1 Svo book, containing 16 fully printed sheets? 



1 How man; pounds 


* 33. In 36J centals of grain ? 


38. In .75 of 75 bu. of salt? 


34. In 434 btl. of flour ? 


39. In U5ibu. of wheat? 


35. In 29.5 quintals of fish ? 


40. In S of 31648 bu. oata? 


36. In lllil bbl. of salt ? 


41. In .7 of 40 bu. corn ? 


37. In 63.25 kegs of nails? 


43. In 7.5 casks of lime? 


198. 1. Reduce | bu. and .645 da. each to integers of 1 




M)i.cnoN. 


„™,. m 


6 


.645 da. ^M 


4 


— ■ 


6)20pk.(3pk.2qtlipt. 
18 
-2 


S530 ^M 
1390 ^B 
15.480 hr. ^| 


8 


m 


6 ) 16 qt. 

13 
4 


38.800 min. ^M 

m 


48.000 sec. ^ 


2 
6)8pt. 

6 

3 


.645 da. = 15 hr. 28 min. 48 sec. 


ObeervB. that the »olutinn. ex- 


planation., and Ttde for the preceding 
examples are the tama as in Ait. 


|ba. =3pk. aqt. Itpt. 


1»7. 


Eeduce to integers of lower 
3. i of a day. 

3. 1 of a pound Troy. 

4. -i^ of a yard. 

5. i of a month. 

6. I of an acre. 

7. i of a week. 
(}. 3 of a rod. 


denominations : 

9. .125 of a barrel. 

10. .93 of a day. 

11. .4156ofacwt. 
13. .625 of a bushel 

13. .008 of a mile. 

14. .659 of a week. 1 

15. .9 of a i)ound AToij|y^| 





REDUCTION. 149 

199. To cbange a denominate number &om lower to 
higher denominations. 

1. Change 5722 inehea to rodti. 
ExFLANATiON.^Since 13 in. 5732 in.=i4|a ft.— 476 ft. lOin.J 

mukfl 1 ft. there moat be A u 4J6 ft =4* yd. = 158 yd. 2 ft.: 

man; feet aa inehea ; ^g of . ^g 

5732 in. is 476 and 10 in. re- 158 yd. =^- i-d. =^ 28 rd. 4 yd, 

Since 3 ft. make 1 jd., there maet be ) as iubtij yards bb feet ; \ at 
476 ft. ia 158 and 2 ft. remaining. 

Since 51 yd. make t rd,, there must b« — or Y ^ many rods aa yards j 
V of 316 half yd. is 28 and 4 yd. remaining. 

Hence. 5732 in. = 28 rd. 4 yd. 2 ft, 10 in. 

In order 10 divide by Si, both dividr^nd and divisor may be reduced to 
Aalvea before dividing. In this case the remainder, if any, ia htUw*, 
which may be reduced to integers. 

Principle. — A denominate numher ia changed to higher de- 
nominations hy DIVISION. 

2. Reduce 6048 gilla to hogsheade. 

3. In 3199 pints, how many buehela ? 

4. In 31556926 seconds, how many days P 

Bulb. — 1. Divide the given denomination by that number of 
ilte scale which is equal to a unit of the next higher denomina- 
tion. 

2. In like tnanner, dimde this and each mccessive quotient, 
until the denomination required is reached. Tlie last guotieni. 
Kith the remainders annexed, will be the required result. 



How many 

5. Pounds Troyare 85894 gr.i 

6. Tons are 51570 pounds? 

7. Cwt. are 40607 ounces ? 

8. Pounds are 3000 pwt. ? 

9. Bu. are 12060 lb. of wheat ! 



Reduce 

10. 120400 pens to gro. 

11. 3734 eggs to dozeuB. 

12. 5020 balls to scores. 

13. 10738 sheets to reams. 

14. 6048 quires to huudlcsi 



J 



150 



DENOMINATE NUMBERS. 



1 

to necks. ^ 



Chunge 

24. 1236 pints to pecks. 

.'=;. 23597 gr. to lb. Troj. 

;;r. 86400 min. to weeks. 

■-.". 28635 sec. to honrsT^ 

■iS. 1()800 hr. to mo. of 30 da. 

X-i. ir64T sheets to reams. 

30. 14000]b. tobu. ofconu 

31. 27072 qt. to bushels. 
33. 76T42 pt to barrels. 



How many 

lO. Tarda are 1242 iDchesi' 

16. Mi!<tB are 21120 feet? 

17. Yards are 325 eighths? 

18. Acres aru 25600 sq. rd. ? 

19. Sq. rd. are 346720 b<i. in.? 

20. Cu. yd. are 786 ca. ft ? 

21. Cords are 43860 cu. ft. ? 

22. Cd. ft. are 165888 cu. in.? 
f^. Quia, are 3172 lb. of fiah ? 

What will be the coat 

J3. Of 1 T. 15 cwt. 36 lb. of sngar, at 9 cents a pound ? 

34. or 2 lb. 8 oz. 12 pwt. of gold dust, at t.72 a pwt? 

35. Of 3 mi. of telegraph wire, at 13 cents a foot ? 
3J. Of 1 hhd. of wine, at 40 cents a pint ? 

37. Of 2 bu. 1 pk. 6 qt. grass seed, at 14 cents a quart 

38. Of 2760 lb. of wheat, at 11.50 a bushel ? 

39. Of 12 weeks board, at $2,621 » day ? 

40. Of 1 half acre of land, at 25 cents a square foot ? 

41. Of 128 pints of chestnuts, at ti3.50 a bushel ? 
48. Of 240 coi-d feet of wood, at $4J a cord ? 

43. Of 4000 lb. of hay, at *. 75 a hundredweight ? 

44. Of 360 qnarta of milk, at 32 cents a gallon ? 
^5. Of 16 reams of paper, at 30 cents a quire? 
46. Of 5 bhl. of pork, at 9 cents a pound ? 
17. Of 8 gross of lead pencils, at 5 cents a piece? 
48. Of 3 pecks of clover-seed, at «.12i a lb.? 
40. Of 1 ton of Corn-meal, at tl.20 a bu. ? 
ij^. Of 3 T. 17 cwt 90 lb. of hay, at %%%\ a ton ? 
51. At 12 cents a pint, how much molasses can be bongti! 

tor 88.52 ? 

53. What is the cost of a load of oata weighing 1960 lb., i 
^ti£6 a bushel f 



I 



iJ 




300. 1. What decimal of a, pound Troy are 3 oz. 14 pwt. ? 

14 pwt. = iJoz. or .? oa. ; 

2.r oz. = 1^ tb. or .225 lb. 

.235 lb. = ,V lb. 

3oz. 14pwt. = 54 pwt 

1 lb. = 240 pwL 

^ = j^ lb. = .335 lb. 



ExFLASATION. — Since 30 pwt. make 
X oz., there are j^ as loaiij oanceEiaa 
pennyweights ; aod ^^ as iiiuDj' puuoda 
aaoimce8(19»). Hencp, 2oz. 14pwt. 
= .225 lb., or changed to a fraetion, 
by (14», Ex. 33), is A lb. 

In order to Bud lekat pari one com- 
pouDd number is of another, bothva\ta, 
bo tike numberf. and must be reduced 
to the laWBHt denomination in eit/ter. Thus. 3 ox. 14 pwt. are equal to 
I U pwt , aod 1 lb. ia eqad to 240 pwt. Hence, 2 oe. 14 pwL = /^ lb. 
IS ViF IK or. reduced to a decimai, by (148. Ei. 37). .335 Ib- 

If the given number contain a fraction, the denoiitinator of thia 
fnction must be regarded as the tov)6iC denomination. 

8, The pupil may be required to give the answers either in the form 
flf ft ftactlon, or of a decimai. or iMfti. 



What part of 
1 wk. is 3 da. 2 hr. 40 min. 
8. 2 1b. Troy is 7 oz. 4 pwt.? 
4 bQ. is Ij pk. ? 
1 bbl. ia 15 gal. 3 qt ? 
1 yd. 13 1 ft. 9.6 iE. ? 
3 pk. is 2 pk. 4 qt ? 
1 da. is 7 hr. 12 min. ? 
31b. Avoir, ia 10| oz.P 



What decimal of 

10. 2 cd. is 4 cd. ft 8 cu. ft. ? 

11. 3 bu. is 3 pk. 1.12 qt? 

12. 2rd.8ft is4yd. lift.? 

13. IT. 5cwt is25 lb.? 

14. 6 gal. is 3 qt 1 pt. 2gi.? 

15. 1 wk.3 da. i84da. 9 hr.? 

16. 5 yd. 1 ft is 2 yd. 3 ft? 

17. 1 ream is 150 sheets ? 

qt were drawn. 



18. From a hhd. of molasses 28 
Tiat part of the whole remained? 

19. What part of 1 barrel of flour is 24^ lb. ? 
80. What part of 15 cwt, 21 lb. is 2 cwt. 11 lb. ? 
21. What part of 4 ga!. 3 qt ia 3 qt 3 gi.? 

S3. What part of 54 cords of wood are 4800 en. fi ? 
S3. What part of 3 bbL of flour are 110 lb. 4 o», ? 



301. Ttf 6nd tlie Riini of two ur more denomiuate 

numbers, or (leuuiuiuute IractiuUH. 

Denominate numbers are added mlitracted, miillipiied, and ditrided bj 
the same general methods be are cuiplo;ed tor like ojierutiuuB in Simple 
Nixmbera. 

bused opon the aame prineiplei. Tla 
ueedeil ia that which is required hy b nii^- 
m or decimai acaie of 10. 
suffii^ently plain in the solutiona and ci- 



Tlie correepocding' 
only mudificstibD of the i 
ing scale Instead uf the u, 

The friaeipiu will be 



plaaatiODB hi enable the pnpiL readilj b 






WRITTEN EXERCISES. 

1. What is the sum of 32 bu. % pk. G qt; 24 bo. 1 pk. 
4 qt. ; 16 bu. 3 pk. 7 qt ? 

Explanation. —Write the nnmberB bo that bu. pk. qt. 

anita of the same denomination stand in the same 
column, and begin at the right to add. 

The sum of the gtiarts is 17 qt., equal to 2 pk. 
1 qt. Write the 1 qL under the column of quarts, 
and add the 3 pk. to the column of pecks. '' 

Add, in like manner, the column of p(«kB and busbela. 



16 



%. What is the b 

Explanation. — Pirst find 
the value of each denominate 
fraction in integem of lower 
denominations (1»8), aud 
then ■add the testdting com- 
pound numbers. 



f tV "1^-j i da., and \ hr. ? 



T^wk. 

4 da. = 
I hr. = 



da, hr. tnJT] , 



12 



3. A miller bought 4 loads of wheat; the first contain 
46 bn. 36 lb.; the second 43 bii. 5f>lb. ; the third 49 bn. S3 fl 
and the fourth 50 bu. 56 lb. What was tlie amount of t 
4 loads? 



ADDITION. 153: 

4. A farmer received $.75 a bushel for 4 loads of oom ; the 
first contained 48.4 bu., the second 2626 lb., the thirci 36 j bu. 
and the fourth 41 bu, 5:f lb. What did he receive for the 
whole ? 

5. Bought 3 loads of hay at $15 a ton. Tbo first weighed 
1.135 T., the second 1| T., and the third S750 lb. What did 
the whole coat? 

\\. A tailor nsed in one year, 3 grosa 5 doz. 10 buttons, 
another year 3 gross 7 doz. 9, and another year 4 gross 6 doz. 
11 ; how many did he use in the three years? 

7. What is the sum of f of a day added to i^ of an hour? 

6. To ^ of a hhd. add \ of 10 gal. 

9. What is the snm of 22^^ cwt., 26| lb., and 14 oz. ? 

IP. Add 5 Cd. 7 cd. ft., 2 Cd. 2 ed. ft. 12 en. ft., 6 cd. ft. 
15 cu. a. 7| Cd., and 3 Cd. 3 cu. ft. 

N. Add 7 yd. 2 fi, 5 yd. IJ ft, 2 ft. 9i in., 3 yd. 1 ft 6J in. 
2J it, and 4^ yd. 

13. What is the snm of \\ hhd., 36 gaJ. 3 qt, \\ pt, | gaU 
JBqt. } pt, and 1.75 pt ? 

20!3. To find the difference hetween any two de- 
nominate numbers, or denomiuate firactlons. 

1. Prom 16 lb. 8 oz. 6 pwt. 10 gr., take 7 lb. 4 oz. 13 pwb 
«gr. 

ExpLiiTATiOH. — Write the namliere ns lb. oz. pwt. 

fn tddition. 16 8 6 

Subtract 6 gr. from 10 gr., and write 7 4 13 

the diflereftce, 4 gr.. under the jfrainB. — 5 S J^ 

Since 12 pwt. cannot be subtracted from 
• pwt., take 1 oz., equal to 20 pwt., from the 8 ok., leavinff 7 oz., and add 
h tn the 6 pwi., making 38 pwt. ; 12 pwt. from 28 pwt. leaves 14 pwt. 
which write nndec the pennyweights. 

Since 1 oz. waa taken ffora 8 oz., subtract 4 oa. from 7 oa., and write 
the diflbrence. 3 oz.. under the ouncw, 7 lb, from 16 lb. leaves lb_ 
which write under the pounda. Hence, etc. 




Exn^NATiON. — Firat find tbo 
valuB or eavh denominate fraction 
in integers of lownr denomtnationa 



(19S); then Bubtracl 


OB in In 


gers. 


(3.) 




Td. 


yd. ft. 


In. 


From 35 


2 2 


e.3 


T&ke 13 


4 


11.6 


12 


3(1) 1 


6.7 




i = 1 


6 



.8 ba. = 3 1 



12 4 .7 

5. From a tub of butter containing 1 cwt 28 lb., was taken 
58 lb. 8 oz. ; how much remained ? 

6. From a pile of wood coataiaing 42 Cd. 5 cd. ft., take 
16 Cd. 6 cd. ft 12 ou. ft., and how much remaiuB ? J 

Find the result | 

7. Of 7 T. 5 cwt. 18 lb. 6 oz. — 2 T. 9 cwL 12 lb. 10 oa. i 

8. Of 29 aq. yd. 6 sq. ft. 84 sq. in. — 16 eq. yd. 3 aq. ft. 96 
sq. in. 

Find the difference between 

9. 8^r cwt. and 48f lb. I 12. .9 da. and J wt. 

10. A lb- and 5 lb. 4 oz. 8 pwt. 13. .0625 bu. and J pk. 

11. .659 wk. and 2 wk. 3| da. I 14. 5^ bbl. and ^ hhd. 

16. If from a hhd. of molasses 14 gal. 1 qt. 1 pt. be dniwn 
at one time, 10 gal. 3 qt. at another, and 29 gal. 1 pt. at 
another, how much will remain ? 

16, From a pile o£ wood containing 135| Cd., was aold at 
one time 26 Cd. 7 cd. ft.; nt another, 30 Cd. 4f od. ft. ; nt 
another, 37^ Od. How much remained? 



203. To find the iuterval of time betweeu two dates. 



WRITTEN EXERCI SCS. 

1. How many yr., mo., da., and lir., from 3 o'clock p. M, of 
May 16, 1874, to 9 o'clock A. ii. of Sept. 25, 1885 ? 

Explanation. — Since the later data jr. mo. ds. hr. 

expreasee tbe greater period ot time, 1SS5 9 25 9 

writeit as tbe tnmuenii, aod tlie earlier 1874 5 16 15 

date BS the tublrahend, writing first — rr r g j^ — 

the jear, next the number of the month. 

Dest the number of the day, itnd uext the number of the hour, reckoning 

from 1^ o'clock at night, 

1. In finding the difference of time hetwaen two dales, 13 nio, are 
OBuallj conaideied a year, and 30 dsys a month. 

2. When the time is leaa than a year, to be MMrf the trae nnmber of 
daye in each month and parts of a month are added. 

3. Tbe day on which a note, draft, or contract is dated, and that on 
which they mature, are not both included. The fifmer ia generaUr 
omitted. 

Find the time 

2. From Juue 12, 1879, to Sept. 21, 18S3. 

3. From Jan. 4, 1872, to Oct. 3, 1881. 

4. From April 10, 9 o'clock a.m., 1873, to 3 o'clock P.M., 
July IS, 1883. 

5. How many days did a note run, that was dated May 20, 
1883, and paid Sept. 14, 1882 ? 

Soi.imos.— In May there were 11 da. remaininfr, 30 in June, 81 in 
Jnly, 31 in Aoff., and 14 in Sept., or 117 da. In all. 

P. How long has a note to run that ia dated Jan. 16, 1883, 
and made payable July 10, 1883? 

:. A note dated May 38. 1885, was paid Feb. 10, 1886. 
What length of time did it nin? 

8,- The construction of the Brootlyn Scispension Bridge 
waB commenced Jan. 3, 1870, and opened for travel May 34;, 
1683. How long was it in building? 



DENOMINATE NUMBERS. 



204, To multiply s 
stract number. 



denominate number by an ab- 



WRITTEK EXEHCISES. 



7 lb. 9 oz. by 8. 

13 T. 15 cwt. 37 lb. 9 oa. 

8_ 

102 T. a cwt. 2U lb. a oa. 



E. under tlie o 






to3crt 



1. MuWply 12 T. 15 cwt. S 
ESTLANiTiON. — Write the 

multiplier under the lowest de- 
Duminatioa, and multiply as in 
Eimple numbers. 

Thus, 8 timefl 9 oz. are 73 oz., 
equal to 4 lb. 8 oz. Write the 8 
4 lb. tu add Ml the product of pounds, 

8 HmeB 27 lb. are 31ti lb., and 4 lb. lulded maJ 
SO lb. Write the 30 lb. under the pounde, and reserve the % cwt to uld 
to tlie product of cwt. 

Proceed In the same manner until all the denominations are multiplied. 

When the multiplier ia large, and a compotile tiuujber, multiply aoc- 
oeseively bj its factors (57). 

What IB the reault 

2. Of 6 hhd. 20 gal. 3 qt. X 5 ? by 8 ? by 15 ? 
8. Of 3 rd. 4 yd. 2 f 1. 6 in. >t* ? by IS? 

- t Of 9 cu. yd. 15 cu, ft. 530 ce. iu. x^ by 1*P 

5. Of 5 br. 42 min. 50 see. x 13 ? by 36 ? 

6. Of 36 cd. 3 ed. ft. 12 cu. ft. x 18 ? 24 ? 

7. Wliat is the weight of 1 doz, spoons, each weighing 1 oa. 
lapwt. 16gr. ? 

8. Wtat ia the weight of 48 loads of hay, each weigbingV 
IT. 3 cwt 50 lb.? 

Find the product in integers of lower donominationa of 
9. .36cwt.xl3. I 13. .875hhd.x9. I 15- 3.9ein.x36. 

10. .13hr. xl8. 13. ^ of .225 mi. x 8. 16. .2l6gr.xl5. 

11. ^Ib.x24 I 14. 6tVA.x6. I 17. ^mo.x81. 
18. At $1.37^ a gallon, what will be, the coat of 6 casks ot 

wine, each containing 28 gal. 2 qt. 1 pt ? 

tSf- A fanner sold 4 loads of oatB, averaging 41 bu, 3 pit- 
each, at $.75 A buahel. What did ho receiye for the whole? 



I 



DIVISION. 157 

305. To divide a denominate number into equal 
parts. 

WRITTEN EXERCISES. 

1. Divide 56 lb. 9 oz. 13 pwt by 6. 

ExPLABATiON. — Write the divisor at the !b. t/t. pwt 

left o( the dividend. The objecl is to find 1 6 ) 66 9 12 ■- 
»ir(A of a qempoand number. ^ 7 T^ 

i ol 58 lb. IB B lb. and a remainder of 3 Ih. 
"Write the 9 lb. in the quotient, and reduce the S lb. to ounces, which, 
.^ded to g oa., make 3S oz. 

1 of 33 oz. is 5 oz. and a remamder of 3 oz. Write the 5 os. Id the 
quotient, and reduce the 3 oz. to pwt., which, added to 12 pwt., make 
TS pwt. J of 1% pwt. ia 13 pwt. , wliich write in the quotient. ■ 

When the divisor ia large, and is a ^mposiCe auntber, the work m^ H 
be ahonened bj dividing Bucceaaively bj its factors. ^M 

Find the reeult of 
8. 376 gal. 3 qt. 1 pt -^ 9. 15. 193 bu. 3 pk. 1 qt. 1 pt. -j- 9. 
3. 328 yd. 1 ft. 3 in. -^ 6. 6. -4fr^. 15 cwt. 35 lb. -^ 7. 
i. 9Mid. aSgal. 2qt.^l2. l?.^flS-Cd.iod. ftlScu. a^-36. 

8. Divide ass bu. 3 pk. 1 qt. 1 pt by 9 ; by 10 ; by 13. 
S. Divide 254 yd. 4 ft. 3^ in. by 21 ; by 42. 
10. A teamster drew 19 Cd. 2 cd. ft. 11 cu. ft. of wood m 15 
loads. How much did he average per load ? 

IL Bought 6 Bpooas, which weighed 11 oz. 3 pwt What 
was the weight of each spoon ? 

12. How many iron rails, each 18 ft. long, will be required 
to lay 3 miles of railroad track ? 

13. The total weight of 18 hhd. of sngar ia 7 T. 15 cwt. 
66 ib. 4 oz. What ia their average weight? 

. 14. A man traveled by railroad 1000 miles in one day. j 

■ What was the average rate per hour ? H 

B 15.| If a town 4 mi. square is divided into 63 farms of eqaal fl 

^Luze, how mnch land will each farm contain ? ^ 



MEASUREMENTS. 

306. Measurements mvohe&pTe.ciic&\ application irf 
meaeiu'ea to the industrial and mecbaaic urts, uud tbe com' 
moD busineEB of life. 

DEFINITIONS. 
'Z0^. DimensiOHS are length, breadth, and tkickaess. 
208. A line has only one dimenaion, length. 
A Straight line is the shortest distance between two polnta. 

309. An Angle is the difference in *''"*'' » 
the direction of two straight lines pro- y' 
ceeding from a common point, called the ^^^ 
vertex of the angle, a c B 

Thus, in Fig, 1, ACD aod DCB are angla, and C ia their rertex. 

310. When two straight lines meet, so as to formeyafll 
adjacent angles, they are said to be per- Fia.a. 
pendicnlar to each other, and the angles ^ 

are called rlffht angles. 

ThnH, in Fig. 8, the lines AB and TD are per- ] 

pendieular to each other, and form the two right ' i ^ 

aiigUta ACD and DCB. 

311. A surface has two dimensions, length and breadth. 

313. A plane figure is a portion of a plane surface 
bounded by straight or curved lines. 

313, A rectangle is a plane fig- 
nre bounded by four straight lines, 
having four right angles. 

A square is a rectangle whose sides are equal. 
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214. The unit of measure for surfaces is a square 
each side of which is ti unit of some known length. 
!_ Thus, the anit of equare inches is 1 tquare. iiuh ; of gqa&ie feet, 

■ tguan foot ; of square jards, 1 ijuaw ya<ii, etc 

r 315. The area of a rectangle is the surface incladed 

■within the lines which bound it, and is expressed by the prod- 
izd of the two numbers representing the two dimensions, or 
by the nnmber of times it contains a giTen tinit of measure. 
The diagram represent* a square yard, 

each side of wliich is 1 yd. or 3 ft, long, 

and the whole is divided into eqiiare feet, 

1 Bq. [t. bring the unit of measure. In one 

row there are 3 aq. ft., in 3 rows there are 

S times 3 sq. ft., or 9 sq. ft. Hence the area 

rflsq,jd.i8 9B4.ft. B«j.n..3=«^.n. 

FoKMCLAS FOR Rectangular Surfaces. 

216. 1. Lengih x breaillh = area. 

2. Area ~ lengih =: breadth, 

3. Area -i- breadth = lengih. 
The two ffifien dimcDBioDB must be espreased in units of the tame da. 

minotion, 

217. Artificers, in estimating materials and labor, make 

use of the following uniis : 

The square foot for glazinft, stone -co ttlnff, flagging, and lumber. 
The square yard, for plastering, paving, ceiling, and masonry. 
Tlie square of 100 square feet, for roofing, flooring, and bricklaying. 
Shingles are estimated to average 16 lo. long, and 4 in. wide, and 

ap4bD]ldlBStatIie1000. 
Allowing for waste, 1000 shinglee, kid 4 in. to the weather, are eati. 
ited to cover a iquare. 

XiatllS av eatimated at 4 ft. in length, and are put up ID bnndles to 
1000. 
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WR.TTEN cXERClSES. 
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218, 1, What IS the area of a floor 2'i ft, by 18 ft. ? 

Solution.— 27 x 18 = 486 ; hence, the area is 486 gq. ft. (2 16. 1.) 

2. Whiit la the width of a hall that is 36 ft long, and con- 
tains 353 square feet ? 

Solution.— 256+36 = 7 : hence, the wMtt ia 7 ft. (ai«, 3.) 

3. What IS the length of a hall that is 8 ft. 4 in. wide, and 
contains 450 square feet ? 

4. How many tilos 8 in, square will be required to !aj » 
floor 48 ft. hy 10 ft. ? 

5. What will be the cost of flagging a sidewalk 313 ft. long 
and 6J ft. wide, at t%.1Q a square yard ? 

% What will it cost to cement a cellar bottom 48 fi 6 in. 
long and 27 ft. wide, at 8.45 a square yard? 

7. How many acres in a piece of land 60 rd. square? 

f. What is the difference between the area of a floor 25 ft. 
Bqiwre and that of two others, each 12 ft 6 in. square ? 

3, What will be the coat of a piece of laud 80 rd. long and 
75 rd. wide, at 168^ an acre ? 

10. A rectangular field 130 rd. long contains 24 A, What 
is its width ? 

.rrtrr Find the coat of covering the floor of a hall 45 ft long 
a^d 6 ft. 6 in. wide with oil-cloth, at 81.35 a square yard? 

Note. — In haying carpeting to carpet a room, it is nocesearyto deddt 
whether the strips are to run lengthwise or across the room ; also, how 
mnch must be tnmed under or cut off at tlie side or end of the room, ot 
both, on account of the dimensiona of the room, or lo properly mutch the 
figures. Multiplying thp number of yards in each strip by the number 
of strips will give the whole number of yards required. 

— Mr How many yards of carpeting 30 inches wide will car- 
pet a floor 16^ ft long and 15 ft wide, if the strips run 
lengthwise, and there be no loss from matching? 
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13. Find the cost of covering the floor of a hall 4S^ft. long 
and 14 ft. 9 in. wide, with matting 1 \ yd. wide, at #,35 a yard. 

It will require 4 strips of DiaCtiDg, each 15 j 7d. long. 

14. How many yards of velvet carpetingf \\ yd. wide, will 
Cover tt parlor floor 24 ft. 9 in. long and 17| ft, wide, if the 
Btripa run lengthwise, and the matching of the figures reijaires 
9 in. to be turned under at one end of the room 'i 

\h. How many yards of Brussels carpeting, \ yd. wide, will 
cover the same floor, and what will be its cost, at $1.65 a yard, 
if the strips run lengthwise, and the matching of the figures 
requires 6 in. to be turned under ? 

1. How many squares are there in a partition 104 ft. 9 in. 
long, and 20 ft. 4 in. high ? 

. . Find the cost of plastering the sides and ceiling of i 
room 40 ft long, 3Ci- ft. wide, and 22^ ft. high, at *.36 a sq. 
yd., allowing 1375 sq. ft. for doors, windows, and baseboard. 

i. How many planks 16 ft. long and 9 in. wide, wiU bft. 
reqnii-ed to floor a room 36 ft. long and :^4 ft. wide ? 

19. Find the cost of glazing 6 windows, each 8 ft. 3 in.- by 
( ft. 4 in., at $.75 a square foot 

30. How many sods, each 16 in. square, will be required ta 
turf a yard 53 ft. 4 in. long and 38 ft. wide ? 

21. How many ahiugles averaging 4 in. wide, laid 6 
Hie weather, will cover the roof of a building 46 ft long, each 
•& the two sides being 30 ft. wide from the eaves to the ridge, 
the first conrse on each side being double ? 

22. What will be the cost of wainscoting a room 31 ft. 8 in. 
by 14 ft. 10 in. , and 10 ft. 6 in. high, at «.30 a sq. yd. ? 

23. Find the cost of slating a roof 64 ft 9 in. long and 
15 ft wide, at tl5.37J per square ? 

24. What is the area of a square field, the distance around 
frbicb is 560 rods ? 

25. Find the cost of painting a roof 52 ft. long and 30 ft. 
Iride, at %.1h a square. 
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219. A solid has three dimeusions, length, breadth, and 
Ikicknesi or height. 

220. A rectaiu/u- 
lar solid is a body 
boaoded b; six rectaugu- 
hiifaces. 

A cube is a rectanguUr bod; nho«e faces are all equal. 
Tlie opposile eideii are equal imd paralleL 

221. The unit of measure for solids is a cube, the 
edge of which is ti unit of some known length. 

ThoB, the onit of cubic iocbes is a cube, tbe edge of wbicb is 1 inch, or 
1 eiiiiie inch; of cubic leet, 1 cutiKfuot, etc 

222. The volume or solid contents of a rectangular 

body is the space included within the surfaces which bound 
it, and ia expressed by the product of the numbers representing 
ite three dimensionB, or by the number of times it contains a 
given unit of measure. 

The diagram represents a r\i- 
■bicyani, each face being a Bqimrn 
yard, containing 9 sq. ft. If ii 
section 1 ft. tliick Is cut from 
one side, it may be divided Into 
S times 8 ca. ft., or 9 cq. ft., 
1 on. ft. being the unit ofmeai- 
ilre. And since tbe cubic yard 

te 3 ft. tWck, it contains 3 such boo. n.-S^OTciTrL^^^ 
■ectiona, or S timis 9 cu. ft., 
wlilch are 37 cu. R, Hence the tolums of 1 ca. yd. is 37 ci 

So the volume of a aiUd. fonned ot two adjacent sectioi 
b^ 3 cu. ft. K 3 X 3 = 18 cu. ft. 
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FOHMULAS FOR RECTANGULAR SOLIDS. 

223. 1. Length x breadth x height = volume. 

2. Volume -^ {length x breadth) = height. 

3. Volume -~ {length x height) = breadth. 

4. Volume -i- (breadth x height) = length. 

The three given dimeuaiona must bo cipreBsed ie units nf the lamt 
deiiommatim. 

For raeasnres of volume, the following units are used: 

The cubic foot For bricklajing, m&aoDrj, and henu timber. 

TTie cubic yard tor embankmenta, 
A eidiic i/ard of conunon earth 

The percb of stone, 18J ft. long, \\ ft. wide, and 1 ft. high, equal to 
24J cu, ft. It is customary, however, to call 35 cu. ft a perch. 

Brick.— The size of a common brick is 8x4x3 in., and for ordinwr 
calculation it 's snSlcientlj aMurate to reckon 27 bricks to the cubic locn, 
laid dry, or 33i laid in niortar- 

Brieiwork is generally estimated by the thmitand bricks. In ertl- 
matiiig material, allowance ia made for openings in vails, as doom, wla- 

In eatimnting labor, the length of each wnll ia measured ou the ouiKdt, 
and thus each comer is measured twice. 

Sniaetimes, by tpeeial eontract, an allowance is made for one haff I>ib 
openings and corners. 

A pile of wood 
8 feet long, 4 ft. 
wide, and 4 ft. high 
tea Cord. 

A ooFd foot is 

1 foot in length of 
Hiioh a pile ; that ia, 
1 ft. long. 4 ft. wide, 
and 4 It. high. 




WRITTEN EXERCISES. 

334. 1. What ia the volume of a rectangular solid 23 ft 
long, 13 ft wide, and 5 ft. thick P 

Solution.— S3 X 13 X a = 1130; hence, the volume la 1430 cd. ft. 
(2^3, !)■ 

2. A tank 14} ft. long and 13 ft. wide contains 1566 cu. ft 
What is ita depth ? 

SOLDTIOS.— 15d6+14i X 13 = 9; heoce, the dcptA JB 9 f t. (U23,&) 

3. In a solid 3 ft. 2 in. long, 3 ft. 3 in. wide, and 1 ft. 8 ia 
thick, how many cubic inches? 

4. A vat' 13 ft. square contains 1224 cu. ft. What is iU 
depth ? 

&. What is the volume of a hin, the inside dimensions ti 
which arc 8 ft. 6 in, hy 6 ft. by 4 ft. 4 in. ? 

6. How many cnbic yards of earth must be removed in dig- 
ging a cellar 36 ft. long, 24 ft, wide, and 6} ft, deep? 

find the volume of rectangular solids having the folloffiiig I 
ilimeneioDS : 

7. Of a cube the edge of which is 1 yd, 1 ffc. 9 in. 

8. Of a solid 6 yd. 2 EL 7 in. by 3 ft. 4 in. by 2 ft 11 in. 

9. Of a solid 5 ft. square and the height 6.4 ft. 

10. My sleeping room ia 10 ft. long, 9 ft. wide, and 8 ft 
high, IE I breathe 10 cu. ft of air in one minute, in how 
long a time will I breathe as much air as the room contains? 

11. How many cords in a pile of wood 30 ft. long, 8 ft 
wide, and 6 ft. 6 in. high ? 

12. A pile of wood containing 67J cords, is 90 ft long and 
12 ft wide. How high is it ? 

13. What will be the cost of a pile of wood 12 ft 6 in. lon^ 
8 ft wide, and 4 ft 6 in. high, at *3.75 a cord ? 

14. What will it cost to dig a relj.ir 45 ft long, 28 ft, wide, 
">jd 8 ft. 6 in. deep, at t.43 a cubic yard ? 
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15. How mnch wood ia there in a pile 8 ft. long, 6 ft. widf^ 
and 5 ft. i in. high ? 

16. How many perches of masonry in a wall 120 ft, long, 
6 ft, 9 m. high, and 18 in. thick ? 

17. At %'A\ a cord, what ia the value of the wood that can 
he piled under a abed 50 ft. long, 35 It, wide, and 13 ft. high ? 

? 18. A cellar wall, 33 ft. by 24 ft., is 6 ft. high and \\ ft. 
thick- What did it coat, at il,35 a perch ? 

19. What must be the length of a luad of wood that ia 3 ft. 
high and 5 ft. 4 in, wide, to contain a cord ? 

20. At 1.56 a cii. yd., what will it cost to remove an em- 
bankment 340 ft long, 38 ft. wide, and 8.5 ft high ? 

21. What will it cost to build a wall 340 feet long, 6 feet 
high, and 3 ft. thick, at $3,35 per 1000 bricks, each brick 
being 8 in. long, 4 in, wide, and 3 m. thick ? 

22. How many cans, 6 in, by 4 in, by 3 in. can be packed 
in a bos 24 in. by 18 in. square, in the clear F 

33. Find the coat of digging and walling the cellar of s 
honee, whose length is 41 ft. 3 in., and width 33 ft.; the cel- 
lar to be 8 ft. deep, and the wall 1^ ft. thick. The excavating 
will cost $.50 a cu. yd., and the stone and mason work 13.75 
a perch, 

24. In a school-room 32 ft, long, 18 ft wide, and 12^ feet 
high, are 60 pupils, each breathing 10 en. ft. of air in a mmute. 
In what time will they breathe as much air as the room contains? 

25. How many perches of stone will be required to enclose 
a lot 16 rd. long and 12 rd. wide, with a wall 6 ft, high and 
3 ft. thick, allowing one-half for corners ? 

26. A street 650 ft, long and 72 ft. wide, averages 4.5 feet 
below grade. Find the cost of filling it in, at %. 43 a cu. yd. ? 

27. How many cu. ft. in the wall of a cellar 37J ft. long, 
ft. wide, and 9 ft. deep, the wall being 3 ft. thick, allowing ona- 
half for corners; and what will be the cost, at *3,85 a perch 
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BOARDS AND TIMBER. 

335. A board foot is 1 ft. long, 1 ffc. wide, and 1 inch 
thick. Hence, 13 boai'd feet make 1 cubic foot. 

Board feet are chiinged to cu. ft. by dividing by 13, and 
cubic feet are cbanged to board feet by multiplying by 13. 

1. In board metaure.. all boards EU« asacmied to be 1 in. liiick ; if le» 
than 1 in., the difFerence is diaregarded ; if more than 1 in.,tbe quantitj 
la incittaBed iine fourth for every additional | in. Ui tliickneas. This, 

1200 sq. ft,, 1 in. thick or leas = 13(N) ft. board meaanre. 
1300 aq. ft., 11 in. thick = 1500 ft. " 

1200 sq. n., 2 in. thick = S400 ft. " 

S. Lumber and mieed Umber such as plank, scantling, joists, etc, 
tMoallj estimate in board nieasure. 

S. Mtien and round tiT/iber are commonlf eetimattid in euMo meaau 

WRITTEN EXERCISES. 

336. To find the contents of a piece of lumber. 

}.. Find the contents of a board 15 ft. lon<r and 8 in, vide. 
BOHJTION.— 15 y 8+13 = 10 board feet. 

2. What are the contents in board measure of a ]oiat 16 ft. 
long, 10 in. wide, and 3 in. thick ? 

SOLDTIOH.— 3x10x16-^13 = 40 board feet. Hence, 

Rm.v.~MulHply fhe lentjth m feet hy (lie width and fhich- 
ness in inches, and divide the product by 12 for board feel, w 
by 144 for cubic feel. 

1. If one of the dimensiona ia intlics. and the other two are fitt, th( 
product will be JiMrd /erf. 

2. If a board tapera regularly, multiplv the length by the mean ladA 
*"T,(/ ly taking half the Bum of the two eoda. 
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Find the contents of Inmber, mensuring : 

8. 16ft. by 10 in. i 6. 18 ft. by 15 in. I 9. I2ft.xlOin. x2Jin. 

A i; ft. by 11 in. 7. 'M ft. by \A\ in. 10. 18 ft x 2 ft. x 8 in. 

6. 32 ft. by 20 in. JS. 20 ft. bj I| ft. | 11. 16 ft xl ft xij in. 

12. Find the contents uf a board 18 ft. long, 1 ft. 8 in. 
Wide at one end, and 14 in. at the other. 

SOLcrrON.— 20 Id. + 14 m.-^2 = 17 in. ; 18717+13 = 35J Vward R. 

13. Find the coat of 5 boards 12 ft. long, 17 in. wide at one 
end and 11 in. at the other, at C cents a square foot. 

\i! Fmd the cost of 10 plauka, each 15 ft. long, 10 in. 
Tide, and 3^ in. thick, at $2.25 per hundj-ed feet. 

15. Find the cost of 3 pieces of timber, each 20 ft long and 
4 m. by 9 in,, at $1.75 per hundred board feet 

10. Find the cost of 8 pieces of seanthug, 3 in. by 4 in. and 
J4 ft long, at $9.50 per thousand board feet. 

17. What amount of inch lumber will make a box 4 ft. by 
I ft 6 in. by 2 ft. 6 in. on the outside. 

Find the coat of the following : 

18. Of 36 boards, 12 ft. long, 11 in. wide. @ %%\ per C. 

19. Of 16 planks, li^- ft. long, 10 in. wide, and 3 in. thicl^ 
» tl6} per M. 

80. How many board feet in a stick of timber 36 ft. long, 
!0 in. thick, 12 in. wide at one end and 9 in. wide at tha 
rther end ? How many cubic feet ? 

21. How much floonng 1^ m. thick will be required to lay 
te floors of a two-story house, 48 ft. by 38 ft, no allowance 
(eing made for waste ; and what will be its cost, at $35 per M, ' 

82. A field 64 rd. by 32 rd. is enclosed by a board fence", 
iie posts are set 8 ft. apart, the boards are 16 ft long, and the 
ionce IS 5 boards high. The bottom board is 12 in., the top 
6 in., and the others each 9 in. wide. The posts cost 

t5 TJer 0.. and the boards (114.80 per M. Find the number 

■ posts, the amount of lumber, and the cost of both. 
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RECTANGULAR BINS, CISTERNS, Etc 

S87. Cubic measures are used to ascertaiD the ea/we- 
iiy of rectangiiliir ciaternB, bins, etc., but the results are gen- 
erally espressed in units of liquid and dry measureB. 

238. Comparative Table of Meascbes op Capacfti. 

Cubic InehBs Cubic lucheo Coble inelies Cubic incto 
in 1 B»l. In I ql. In 1 pi. In 1 gL 

Uquid measnre, 231 ST) 36J 7^ 

Dry iiieaBure (\ pt.), m^ BTJ 83J 8| 

A cubit fitot of pure water weighs 1000 ob,, equals 021 ^^- Avoir* 
The ataridard bu»Aei of the Dniteil Statt^ contains 3150.43 ca. in. 
The tiriekea or e«en bushel is tlie unit of mesaure for grain, Heeds, mA 

gma]] fruita.- 

The heaped bosbel <b the nnit of measure for coal, lime, corn in th» 

ear, large fruita. root cropa, etc, and contains 2T4T T ca, in. Hence, 

A ctthic foot may he considered .8 of a Jnishel stsickes 
measure, or £3 of a bushel heaped measure. 

WRITTEN EXERCISES. 

329. To find the exact capacity of a Tessel or space 
In gallons. 

1, How many gallons of water will a cistern hold, that is 
4 ft. square and 6 ft. 9 m. deep ? 

SOLIiTiON.-(4 X 4 X 6J x 1728)+S.'!1 = 807JI gal, 

S. How many cnbic feet in a space that holds 48 Iihd. ? 

SOLnTioN.-(« X 63 X S31)+1733 == 404J ca, ft 

Rule.— Dii/ttfe the contents tn cuUc iTiches ly &31 for 
LiquiD gallons, or by 26S.S for drf gallons. 

Conversely, to reduce gallons to cubic inchea : 

Multiply the given number of liquid gallons by SSlj then 
t^uce to higher denominations, i/ required. 
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3. How many gallons will a tank 6 ft. long, 3 ft. 4 in. wide, 
and 2 ft. 6 in. deep contain ? 

4. How many barrels of water will a vat hold that contains 
43659 cubic inches ? 

5. How many hogeheada will a cistern 11 ft. long, 6 ft, wide, 
.and 7 ft. deep contain ? 

i 6. Find the weight of water in a bath-tnft 6 ft. long, 3 ft 

piriile, and 1 fl. 9 in. deep. 

I 7. How many gallons will n space contain that is 32.5 ft 

long, 3.35 ft wide, and 6.4 ft. deep ? 

8. A cellar 35 ft. long and 34 ft. wide, contains 3 ft. of 

water. What will it cost to pump it out, at 5 cents a 



9. A tank in the attic of a honae is 4 ft. long, 3 ft. wide, 
and 1 ft. 8 in. deep. How many gallons of water will it hold, 
and what will be its weight ? 

10. How many cubic feet in a apace that holds 53 barrels? 

11. How many more cubic inches in 89.5 gal., dry measure 
than in the :Amc number of gallons liquid measure ? 

S30, To lind tlie exact capacity of a bin, or any 
rectangular space. In busliels. 

A bin is 6 ft. long, 5 ft wide, and 4 ft. deep. How many 
ichen, or how many heaped bushels will it hold ? 

(6 ft. X 5 1 4 X I728)-i-3I50 ^ = 96,433, itfrwten boshelB. 
l6ft.xH)(4xn38)-h2747.7 = 75.48, Atwjxii buihela. 

2. What is the volume of a rectangular bin that will hold 
138 bu., stricken measure ; also of one that will hold 128 bn. 
heaped measure ? 

„( 1st, rinfttoii mens., 128x9160,42+1738 = 159,89 en. ft. 

t \ 2d, heaped - 128x3747.7 +1738 = 203,53 cu. ft. 
B(TLE. — Divide the contents in cubic inches by SlSO-J/Sfor 
•RICKBN, or by S747. 7 for heaped bushels. Conyersely, 
^_ . 



rrectangiilai 

I 1, A bin i 

nb'icken, or 1 

I SoLnnaR.— 
r S. Whiit. i 



To find the cubic contents ia a given number of bnsliels: 
Multiply the number ofbushelshy 2150.1,3, if stricken, or 
by 57^7.7, if HEAPED ; the product will be the number of at. tii, 
which may be reduced to higher denominations, if required. 

For all practical piirposeB, the following is sufficiently exact: 

1. Multiply the contents in cubic feet by .8 for stbicsss, 
or by .63 for heaped bushels, and the product will he the »■ 
quired number of bushels. Conversely, 

2. Dhide the number of stricken bushels by .8, or ih 
number of heaped bushels by .63, and the quotient will rep- 
resent the capacity in cubic feet. 

The fuIlowiDg eiamplea are all solved by theae Inst rules. 

3. A bin 10 ft. long, G ft. wiJe, and 4 ft. deep, will hold 
how many busliele of oats ? Of potatoes ? 

_ilOK6x4x.8 = 103 bu. of mi(s. 
BOLCTION. -jiQ^e^^^ gg ^ 151,3 bu. ot potatoe*, 

4. What is the volume in cubic feet of a bin that will hold 
320 bushels of grain ? Of corn in the ear ? 



SoicnoN.— 



= 507.ffi 



5. What must be the depth of a bin to contain 240 bn. (rf 
grain, its length being 10 ft. and its width 5 ft. ? 

Bol.DTtON.-340-^.8 = 300 ; 300 cu. ft.^-10J<a = 6 ft., tbe Oepth, 

6. How many bushels of grain will a bin 10 ft. Bquare and 
4 ft. high contain? 

7. A rectangular box will hold 25C bu. of wheat Whatii 
ita volume in cubic feet? 

8. How many buabels of wheat can be put in a bin 8 ft 
long, 6 ft. 6 in. wide, and 3 ft. 4 in. deep? 

9. What must be the length of a bin that is 6 ft. wide utd 
4^ ft. deep, to contain 334 bushels of oats ? 
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10, How many busbela will a bin hold, that is 16 ft. long, ' 
4 ft, 6 ID. wide, and 3 ft, 4 iu. deep ? 
IX. A bin that holds 100.8 bu. of com is 7 ft. long and 6 ft 

deep, flow wide is it V 

12. How manj bnahels of grain will fill a bin that is 8.5 ft. 
long, 4.25 ft wide, and 3 J ft. deep? 

13. How many bushels of apples will a wagon-box bold, 
that is 13 ft, long, 3 ft, wide, and 2 ft 6 in. deep? How 
many bushels of barley ? 

14. A bin 20 ft. long, 12 ft. wide, and 5 ft, deep, ia full of 
wheat. What is its value at 12 a bushel ? 

15. A bin 7 ft, long, 6 ft. wide, and 5 ft. deep, is J full of 
rye. What is its value at «1.37i a. bushel ? 

16. A farmer's entire crop of barley just filled a bin 10 ft 
long. 6 ft. wide, and 5 ft. deep. What was its value, at *1.78 
per cental ? 

17. A crib, the inside dimensions of which are 15 ft. long, 
7 ft. 4 in. wide, ajid 8 ft high, is fall of corn in the ear. If 
3 hu. of ears make 1 bu. of shelled corn, what is the value of 
the whole, when shelled, at 1.92 a bushel? 

18. If one bushel or GO lb. of wheat miike 48 lb. of flour, 
how many barrels of flour con be made from the contents of a 
bin 10 ft. long, 5 ft. wide, and 4 ft. deep, filled with wheat ? 

19. How many tons of ice can be packed jn a building 40 ft, 
long, 30 ft wide, and 20 ft high, a cubic foot of ice weighing 
58^ pounds ? 

20. A vat that will hold 5000 gallons of wat«r will hold how 
many bushels of com ? 

21. Required the number of bnshels of shelled com in a 
crib 16 ft. long, 6 ft. 9 in. wide, and 7 ft. high, full of ears, if 
2 bu. of ears make 1 bu. of shelled corn ? 

22. If a man buy 6 bu. of chestnuts at t4 a bnshel, dry 
measure, and sell the same at 30 cents a qnart, liquid measure, 
how much does he gain ? 
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The only acctirale method of measuring coal, hsy, corn m 
the crib, iind like products is by leeight ; but for the ordinaiy 
purposes of estimation, the following units of measure in bulk 
may be used: 

1. Coal. — Ordinar)' anthracite co&l measures tram 86 to 40 co. ft to 
Ota ton ; bituminuus coal, (rum 36 to 45 cu. It. to the ton. 

2. Lehigh, nblte ash, egg size, measures about 34J ca. ft. to the ton 
(2000 1h.); Schujlkill, white ash, 35 cu. ft., and of gray or red ash, 
86 cu. ft. to tlie ton. 

3. Coal ia honght and sold in large qnantities by the Ian; intimifl 
quanlitiea by the buihel. the conventional rate being 3S heaped buabela 
to a ton, or about 44,5 cu. ft. 

Hay.— When loose, or in loads, or upon Bcnffolds, GOO cu. ft, la esll- 
nuLtml to the ton of 2000 lb. ; lu bays, or mowa, 400 cu. It. : and in laree, 
well-aettled stacks, or iu balee ))acked for ahlpptng, 10 cu. yd. 

For dater-hay, deduct about one-fifth from the weight. 

23. How many tons of red aeh coal, egg size, will a bin 
17 ft. long. 6 ft. wide, and 3 ft. deep, contain P 

24. A bin 6 ft. long, 4 ft. deep, and 5 ft. 9 in. wide, is full 
of Lehigh white ash coal. Find its value at 16.75 a ton? 

25. A large crib 10 yd. long, G yd. wide, and 6 yd. deep, ia 
filled with Schuylkill red ash coal. Find the number of tons 
it contains, and its value at $5J a ton ? 

26. A bin 7 ft long, 5 ft. wide, and 5 ft. deep, is half fall 
of Schuylkill white aab coal. Find its value at $5.90 a ton. 

How many tons 

27. Of old hay, in a mow 86 ft. x 24 ft. x IG ft. ? 

28. Of hay in a load, 16 ft. long, 8 ft. wide, and 7 ft. high ? 
39. Of hay in a well-settled stack, 15 ft. square and 16 ft. 

high ; and what ia its value at $14^ a ton P 

30. What is the value of a mow of clover-hay, measuring 
60 ft. X 30 ft, X 18 ft., at $12.75 a ton ? 



PERCENTAGE. 



INDUCTIVE EXERCISES. 

331. 1. WhatisTiirofSlOO? yfj? -,^? ^W? 

2. What is T^ of $600? ^? ^^? -^? 

3. 'RowmajijhundredthsoftlaK'iacts.? iOcts.? 63 eta P 
i. How many AuHrfretZ/As of anything ia J of it? J? \? ^? 

5. Wtatpartof tlOOist?? t25 7 *33? $75? 

6. If I pay *100 for a clock, and sell it for 1109, how many 
P dollars do I gain ? How many hundredths of the cosi f 

1. If I sell the clock for *93, how many dollars do I lose? 
How many hundredths of the cost f 

The namber of hundTedtla gained or lost ie called the ratt. 
232* Per cent, means iy the hundred. 

ThnB, 3 per eeni. mesne 5 of ever; 100; 10 per cent, of an; Dumber of 
miles meanE 10 mi. of every 100 mi., or 1 mi. for every 10 mi. 

333. The sign fe is need for the words ^wr cent. 

Thoa, 6% means 6 per cent.; 4^% meauB ^ par avi. 

fi ptT cent., S%, ^1^ are equivolent e^Lpressionfl. 

Per cent, ma; be expreeaed in the form of a common fraction. 



1. How many hundredths of a number is 4 per cent, of it ? j 
6 per cent.? 1%1 9jg? 15^? 34%? 

2. What per cent, of a number is -^ of it? tJtto' i'^ 1 

IT«ff? -Mr? -W? W\r? ,Vo? 
3. How many AMwdredMaof anumber is 2i^o(it? 6J^? 1 
4. What % of a number ifij of it? ^ofit? ^J J? ^f ' 
V V V V iV? A? ii? 



500 
700 
600 
400 

^900 



PERCENTAGE. 

DRILL TABLE No. 3. 

5000 50 5 

7000 70 7 

6000 60 6 

4000 40 4 

9000 90 9 



As>m\ 



4250 

4225 
4275 
4285 



Let the pnpil recite, thus, by line : \% of anything is 1 one- 
hundredth of thai thing, and 1 one-hundreiith of 500 is 5 ; -jjj 
0/6000 is 50 ; Ths of bO is .5 ; ojbia .05 ; o/4350 is 42.5. 

Then 1Q% of anything is -^ of that thing, and -^ of 500 ii 
50 ; ^itr 0/ 5000 is 500 ; of 50 is 5, e/c. 

H^ the above, by line and by column, aa miles, rods, daje, 
etc. Thas, 10% of 500 mi. is 50 mi.; of 5000 mi. is 500 mi.; 
etc. See 403, 403, and 404. 

DEFINITIONS. 

!334, In the applications of percentage, at least three ele- J 
ments or parts are involved, viz.; the base or multiplicand^ 
the rate or multiplier, and the percentage or product ^M 

Any two of these being given, the third is readily found. ^M 

S35. The base is the number on which the perccntags^l 
computed. ^M 

236. The rate is a decimal which denotes how ma^^| 
hundredths of the base are to be taken. ^M 

337. Percentage has two significations : H 

1st. It is the process of compntingby /lun^ret/^As. ^M 

3d. It 18 Bucb a part of the base, aa is indicated by the n^^| 

ThQB, in the ataCBmeot. B % of flO is (3, tbe rate ib .05, the ban 9^M 
and the percentage $3. ^^H 
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238. The amount is the base, 'plui the percentage. 

239. The difference is the base, rnxmiA the percentage. 

Thus, if the base is $80, and the percentage is $5, the amount is 
|»+$5 = $85 ; and the difference is $80 - $5 = $75. 

240. Pbinciples.— I. The base is either an abstract ^ or 

i denominate number. 
IL The BATE is always abstract. 
in. The PEBCENTAQEy AMOUNT^ and DiFFEBENCB are 

always like the base. 

241. Tlie base and rate given to find the per- 
centage. 

ORAL EXERCISES. 

1. What is 10^ of 80 ? 



JiJiJkljXOl.O.'^XM /O UX OV IB Yfgjfy W* " 


j^ Ul OV, WUICU IB O. 


What is 


What is 


2. 5^ of $80? 


6. 12i^of 72gal.? 


3. 7% of 200 lb. ? 


7. iO% of 60 sheep ? 


4. e% of 150 men ? 


8. S% of 50 bu. ? 


5. 26% of 120 mi. ? 


9. 50^ of $240 ? 



10. What 18 the amoant of $60 increased by 6% of itself ? 
By 10^? By 20^? 12^^? 25^? 33^^? 

11. What IS the difference of 360 feet diminished by 4^ of 
Itself? By8J^? By 12^% ? 16|^? 20^? 33^^? 50^? 

12. What IS the amount of $200 increased by 6% of itself ? 

13. A farmer having 120 bu. of wheat, sold 25% of it. How 
many bushels did he sell ? What % did he keep ? 

14. Bought 25 bbl. of apples, and upon opening them 
found 4jg of them worthless. How many were good ? 

PuKCiPLE. — Percentage is always a product, of which the 
hm and the rate are factors. 



WRITTEN EXEftCrSES. 

243. 1. Whati8l2i^of«lS60? Theam'tanddieerencef 

^^125 tail' I *^^^'^ "*" •^^^■^° = *l*l^-50> -l-"'' 

»i^ ^nteg,. I tiaeO-ll57.50 = 81102.50, fiij. 

13A 
ErPLANATiOK. — Since 13^ % nt any namber ie ttt^., equal to J, or .12S 

of that Dumber, 12^^ of $1260 ia|1360x.l2S = $137.50; or.ilisiof 
$1360 = J 157 50. 

/ 1, Base X rate := percentage. 
FoKMULAB : } 2. Base + percentage ^ amount. 

{ 3. Base — percentage = difference, 

Fvnmia» will lake tlie place of rufe*, whenever practicable, and lbs 
pupil may be required to construct a niie in ordinary lauguage bom 
nacli formula. Tbiu, for the preceding : 

1. Tht base multiplied hy the rate equals the percentage, 

2. TJie percentage added lo (tie base equals the amount. 

3. 27/6 percentage subtracted from ttie base equals the difftr- 



What is 
8. 35^ of 695 lb. P 

3. 75^ of $8428? 

4. ii% of 318.8 rd. ? 

5. 105^ of 15738? 
e. #3140.75 + 1};?? 

7. 2Jmi. + 7iy^? 

8. 400 ft. — 3i;s;? 

16. The bread made fi-oi 



Find 

9. 33i^^ of 8736 bu. 

10. i% of t35000. 

11. 120^of «171.a4? 
13. 84^ of 35^ bu. 

13. 35^ of 3 of a ton. 

14. i% of 16400 men. 

15. 3^^ of 2640 lb. 
barrel of flour weighs 35^ more 



than the flour. AVhat la the weight of tbe bread 

17. A man havJijg a yearly income of J4550 spends 20^ of 
it the first year, 35^ of it the second year, and 31^% of it tiu 
third year. How much does he save in 3 years? 
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18. Bought a bill of goods amounting to t875.50, from 
'ifliich waa deducted h%. What was tlie percentage allowed, 
and tbe amouut paid ? 

19. Hfiving *10720, I invested 25^ of it in laud, and \^\% 
of the remainder in fencing it. Whnt remained ? 

20. Two men eugaged in trade, each with $3540. One of 
them gained 33J^ of his capital, and the other gained BO^. 
How much more did the one gain than the other? 

•243< The base and percentage given, to find tbe 
rate. 

I ORAL EXERCISES. 

1. What per cent of 84 is 7 ? 

AHALI8I8.— Since 7 ia ^V of 84. It ia A "f l™i6, or 81^ of 84. 



What per cent 
3. Of 21 lb. are 1 lb. ? 

3. Of 35 bbl. are 15 bbl. ? 

4. Of $40 are 130 ? 

5. Of 12J rd. are 2^ rd. ? 

6. Of 1 A. are 40 bi). rd. ? 

7. Of 1 da. are 8 hr. ? 



What per cmt. 

8. Are t6i of tlSJ^? 

9. Are 33 bn. of 60 bu. ? 

10. Are 3J qt. of 13 C|t? 

11. Are SJ cents of $1? 
13. Ib H «f *25 ? 

13. IsiofSj:-' 



14. ^ of 40 is what per cent, of 40? 

15. ^ of a farm is what per cent, of it? 

16. 4 of a cargo ia what per cent, of it ? 

17. 1 J times a number IB what per cent, of it? 

18. If a miller take 4 qt. of every bnshel he grinds, what 
per cent of it does he take ? 

19. If $5 is paid for the use of *20 one year, what is the 
rate per cent. ? 

Principle.— 77ie rate is Ike quotient of Ike percmtftge 
guided by (he base. 
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WRITTEN EXERCJSeS. 



244. 1. What per cent of 320 ia 80 ? 

Explanation,— Since the percentage m Bm. Peieeniige. 

tlij product of tliB base and rate, the rate ia 320 ) 80.00 
llie quotient found by dividing tbe percent- ^5 k»Ib. 

age by Iho base ; and 80-!-330 = .25, the re- 

quired rate. Or, since 80, tlie perceauge, is ^ or } of the base, tin 
nte la i of 100 ^ . whicli ia ^ ^ . 

FoRMOLA : Percentage -^ base = i-ale. 



What per cent. 
a. Of 450 IS 90 ? 180 ? 

3. Of 56 gal. are 7 gal. ? 

4. OfMSO are 136.40? 160? 
6. Of 192 A. are 130 A.? 

6. Of 15 mi. are 10.99 mi.? 

7. Of 46 gal. are 5 gal. 3 qt. ? 

8. Of 6 bu. 1 pk. are 4 bu. 

2 pk. (i qt 



Wbat per cent, 

9. Are 45 cents of J9? 

10. Are 40 lb. of 250 lb f 

11. Are 448 da. of 5600 da.? 
13. Are 5 lb. 10 oa. of 15 1b.? 

13. Are?7ibu. of500ba.? 

14. Are 5dimesof tlOO? 

15. Ia 4.5 of 75? 13.5 of 325? 

16. Ih .45 of .60? 3|of 18i? 



-17. A regiment went into battle with 600 men, and came 
oot with 320. Wliat % were lost ? 

-18. Of 4000 A. of land, I sell 140 A. What ^ do I retain ? 
~^9. A grocer sold from a hogshead containing 600 lb. of 
sugar, } of it at one time, and ^ of the remainder at another 
time. Wbat per cent, of the wliole remained ? 

_30. A merchant owes 115120, and hia assets are $9828. 
Wiiat per cent, of hia debts can he pay ? 
^31. If J53.50 is paid for the nse of $750, 1 jr., what is the 
rate^? If *56.70is paid for the use of $1260^./ 
^%. A man shipped 2600 bushels of grain from Chicago, 
and 456 bushels were thrown overboard during a gale ; what 
was the rate per cent, of IiIh loss ? 



245. The rate aud percentage giveu, to find the 



ORAL EXERCISES. 

. 84 ifl 1% of what number ? 
Analybib. — Since 1% or jjj of 



number ia 84, I % e 
)timeBl-3,oriaOO. 



TjjOflllfl 



5. Ib $84 12^ ? 21% ? 
e. Is 15 bu. 30% ? 50^ ? 
7. lalfidoz. laj^? Si%7 



Inaiuberis | of S4,oria; and 100;% u 
Of what nomber 

2. Is 15 25^? 48 S%? | 

3. Ia24 75^? 1.2 6?^? 

4. Ia 30 lb. 30^? 25%? 

8. 12^?; of 96 IB 334^ of what uumber ? 

9. 25% of 800 bu. is 2J% of bow many bushels ? 

10, Sold 105 bbl. of potatoes, which was 3b% of all I raised. 
How many did I raise ? 

11. A farmer sold 7.5 A. of knd, which was 15% of aU he 
owued. How mauj acres did he own ? 

Pkihciple. — 77ie base ts Ike qiiotient of the percenlago 
divided by the rate. 

WRITTEN EXERCISES. 

346. 144 is 75^ of what niiinlier? 

Explanation.— Since the ppfcontapre, IW, 
Is tlie prodiui of the baae by the rate, tlie base 
IB the quotient of the percentage divided by 
the ratie, or 144-i-.75 = 192, the re<inired bate. 

- rate =; base. 



Bate. Ferccntnge. 

■75 ) 144.00 
19a B 



FoHMCLA : Percentage 

3. 6.S gal. are 5% of what ? 

3. *18.75 are 6i^of what? 

4. 420 bbl are 12^^ of what? 
B. »300 are 485? of what ? 

\fi. 2% of tl25.60 is 8^ of what anin 
'^ai. 12i^ of 400 ft. is 'ii% of how many feet ? 



6. 18 yd. are SG% of what ? 

7. *975 are lii% of what? 

8. 78.5 is 25^ of what? 

9. 19.8 1b. are 7i^' of what? 



IS. A man epcnda t825.G0, which ie 33 J^ of bia ealary. 
How mack is his ealarj ? 

13. A man drew out 9% of hU bant deposit to pay a debt 
of $243.72. How much bad he iu bank? 

14. K a mail, owning 40 per cent, of an iron Foandiy, Bells 
25 per cent, of liis share for $1246.50, what ie the value of tlic 
whole foundry ? 

15. A faj-mer sold 3150 bushels of grain and had 30^ of liis 
entire crop left. What was his entire crop? 

16. If a man owning 45^ of a steamboat sells IC^^ of his 
share for $5860, what is the value of the whole boat ? 

247> The niiionnt, or dtfference, antl rate ^iven, to 
find the base. 

ORAL EXERCISES. 

1. What number increased by 25% of itself amonnts to 60? 

Analybis.— Since 60 is 35% more than tlie number, 60 U IWi* or 
4IJ, eqaal to J of the number, and the number is i times J of 60, 



2. What number diminished by 20^ of itself is 36 ? 
Analvbis.— Bioce S6 ia 2f>% leaa tbao the number, 36 is 60^, oi ^ 

equaJ to ) of tlie number, and the number is 5 timea i of 86, or 45. ' 

3. What number increased by 10^ of itself is 55 ? 
i. What sum increased by 12^^ of itself is tlS.OO ? 

5. $45 is 35;^ moi-e than what sum ? 

6. A tailor sold a coat for *36, which was 30^ more than it 
cost him. What did it cost him ? 

1 What number diminished by 5% of itself is 57 ? 
8. Whatsumdiminishedby 50^ofitself is*12.50P 
'^. 60 cwt. are 40;^ less than what number? 

10. 35 yd. are ISJ^ leas than what number ? 

11. A boy spent 25$ of his money, and had 75 cents left? J 
How much had he at first Pj 



PERCENTAGE. 



1.37 ) 3055. U0 
1500 Ba 



WRITTEN EXERCISES. 

348. 1. What number increased by 2,1% of itself amountB 
to 2055? 

ExPI-ANATioH. — Since 2055 is the num- 
ber increased by 37 % of itsalf, 2055 is 137 % . 
or 1.37 limes iha number; and 3055-1-1,37 
= 1500, llie raquired number. 

2. What number increased by \%% of itself equals 3950 ? 

3. What aum increased by \b% of itself is $6900 ? 

4. Wliat number dimiuished by Vi.% of itaclf ia 2640 ? 
Explanation. — Since tbe number iadi- ._ . thir. 

tninislied by 13?6 of itself, 3640 la 88^. or J^\ 9fii(iri(i' 

.88 of tba number. Hence. 2340 -i- .88 = 2_f .*!?:^ 

3000, the required number. 3000 Bu 

6. What number diminished by 30^ of itself ia 350? 
6. What number diminished by ^\% of itself ia 1640 ? 
( 1. Amount H- (1 + rafs) ] 
\ 3. Difference -, 
What number increased 

7. By 15^ of itself is 345 ? 

8. By 36;? ia 338 A. ? 

9. By lOOjg is 84.6 cwt.? 
10. By 6^ is 1272 bu.? 

JX^ By 33^ ia «549 ? 
17. Sold a horse for $340, which was 15^ less than hia^ 
Talue. What was his value ? 
IS, A man having increaacd his bank deposit 40^, it 
' amounted to $840. How much had he at first? 

19. My income this year is $2233, which ia 'i% less than it 
waa last year. How much was it last year ? 

20. A man sold 160 A. from his farm, which was 131^ less 
than the number of acres he retained. How many acres in 

vhis farm ? 



Formulas : 



(1 -«&)(=""'■ 

What number diminished 

12. By65^of itself is $2590? 

13. By 50^ ia 28.5 ft.? 

14. By 165^ ia 1035 mi.? 

15. By 4jgia $465.60? 
IG. By ari^^ ia $203,375 ? 




349. The appUcalions of percentage are twofold: 
1st. Those in which time la 7wi au element; as, Profitand hr; j 
Losg, Gommisaiouaiid Brokerage, loaurance. Taxes, and Dntiea i fc 

Those in which time is an element; as Interest, UiB- 
count, Stocks, Equation of Payments, and Exchange. ; R 

Since the pri/iciplea, and some one of the fourfirnnuio) of percentage i % 
klreud; considered will apply to soaie extent to all these topics, tllv pDl>>l 
ahould carefully observe what eUmentf or parti are given in the ei»iii- 
pie, uid what required, anil then apply the correaponding rule or tonaulfc 



■iW 



TRADE DISCOUNT. 

350. Trade discount is a percentage deducted from 
the face of bills, the list price of goods, or from the amount 
of debt, without regard to time, and is expressed by the term M " 
"per cent, off" M*' 

Thus, 20% off, or 30 off, monns a. deduction of 30% from the non^nal 
or asking price. SO and 5% off means a discount, first of SO^, and thf'n 
Sit from tlic remainder. 2 ten) and B% off means (leo saccesalve dis- 
counts of 10%, and 5% from the remainder, etc 

351. The net price is the price received for goods, etc. 

The invoice price, or the debt, correBpnndB to the hose in percent- 
age ; the per cent. oS' to the rate ; and the aum of the disoounts 
V> ike percentage. 

WRITTEN EXERCISES. 

353. ]. What is the net coat of a bill of goods amounting 
to SS'S, bought on 4 mo., at \Q% disconnt, and b% off for 
cash? 

This means that the goods bonght are at the regolar rotes, on the 
mmal time, at 10% off, but for caak a further discount of 5% is made. 

Find the rf/ficoim/ and Tieicos^ of the following bills of goods: 
2. Bonght for «750, on 3 mo., at W% discount, and i% off 



ftk. 



PROFIT AND LOSS. 



188 ■ 
, and H 
Ef for 1 



, Bought for 11584.50, on 60 da., at V^\% discount, and 
^% off for cash ? 

. Bought for $365.75, on 4 mo., at 20, 10, and 5^ off for 
I Cash. 

5, Bought for t360, on 90 da., at S tens and %% off for caaU. 

6, What is the difference on a bill of J650, between a dis- 
\ Count of m%, and a discount of 35 and h% off? 

. School slates, marked to sell at %\%. 75 a case, were sold 
[ ftt 50, 10, and h% off. What was the mt price ? 

■ What is the difference between 15, 2 tens, and h% aft, 
I and 40^ off? 

PROFIT AND LOSS. 

853. Profit and loss are commercial terms used to 
[ apresa gain or loes in business transactions. 

354> The iertns corresponding to those of percenlage are 
u follows : 

1. Tbe ooat, or capital invested. Is the bane. 

2. The rate of profit or loaa is tlie rate. 
8. ThR profit nr loss ia \he percentage. 

4. The saUiug prioe is tha amount or differmet. 

OltAL EXERCISES. 

255. To And the profit or loss, eod the selling price. 

1. A watch that cost *80 sold for 20$ more than cost, 
"hat was the gain, and the selhng price? 
ANA1.TBI9. —Since the ffnin was 3fl?f , it wna t^, or i of $80, equal 

|ia, andth«««eSinfpriMWBBf80 + |lS = $9Q. (211.) 

Find the projit or loss, and selling price of 

2. Cloth bought at $4 a yard, and sold at 25%; advance ; \(i%. 

3 . A cow booKht for $48. and sold at a Icis of 12Jg ; 15^. 
. A carriage that cost $120, and sold at 10$ loss ; IQ\%. 



ost. 

I 

J 



5. Gloves bought at tl2 a doz., aod sold at a gain of 50$ li 
pair. 

6. Bought a carriage for il60, aud, after paying 10^ to 
repairs, sold it at 13}^ profit. What was the gain, and the 
selhng price ? 

7. If butter bought at 3C cents a pound is sold at a loss of 
16)^, what is the Belling price '' 

8. What must he the selling price of coffee that cost 25 ct£- 
a pound, in order to gair 

9. At what price must an article that cost %5 be solil, U 
gainlOO^S? 130^? 150^? 200%? 

WRITTEN EXERCISES. 

Z5G, 1. A honao and lot bought for 14750 was sold st 
a profit of 37J^. What was the gain, and the selling price? 

Solution. —$4750 >: .375 = |1781.35. gain; ¥4750 + $1781.25 
$6581.25, the telling prie^. (242, 3.) 

( 1. Cost X rate ^profit or loss, 
FoRMDLAS : < 3, Cost -I- profit | 
( 3. Cost — loss f ' 






|- ^ selling price. 



Find theprofil or loss, and the selling pnce, 

%, Of goods that cost 13^ a yard, and sold at 35^ gain* 

3. Of a house bought for $3270, and sold at 'i% gain. 

4. Of sugar that cost *623.'''5, and sold at ^% losa. 

5. Of land that cost $1745, and was sold at a gain of 20; 
0. or goods that cost $3120, and were sold at 27^ gaii 

7. Of a boat bought for $3545^, and sold at 25% loss. 

8. A miller bought 500 bushels of wheat at 41.15 a bud 
and he sold the flour at 1G| per cent, advance on the costJ 
the wheat. What was hie gain? 
"^~9. Bought 76 cords of wood at $3.62J a cord, and sold itfl 
as to gain 26 per cent. Find the whole gain, and the sella 

pnce per cord. 
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10. A hatter bought 40 hats at $1.75 apiece^ and sold them 
at a loss of 14f per cent. What was his whole loss ? 

11. A merchant pays $7650 for a stock of spring goods ; if 
lie sells at an advance of 20^ npon the purchase price^ what 
are his profits, after deducting $480 for expenses ? 

12. A grocer bought 3 ban*els of sugar, each containing 
230 pounds, at 8^ cents a pound, and sold it at 18^ per cent 
profit. What was his whole gain, and what the selling price 
per pound^^ 

13. Bought a hoQse for $4380. For what must it be sold 
to gain 14^^? ■ 

8(H*DTi0N.— $4380x(l + .14| or 1.145) = $5016.10. 

H. At what price must pork, bought at $18.40 a barrel, be 

«oM, to lose 15% ? 

Solution.— $18.40 x(l-.15 =$15.64. 

'"^"^ { I ZT-TJ. %Z) ! = "«■«''"- 

/y'^M the selling price of goods, 
^^- Bought at $126.50, and sold at 9% gain. 

^^- Bought at $3424, and sold at l^% loss. 

, ^* Bought at $1032.50, and sold at 14% gain. 

^^- Bought at $3000, and sold at 8^% loss. 
j^ • At what pnoe must goods that cost $3^ a yard be 

^^ed, to gain 25% ? To lose 20% ? 
^ ^* Sold a lot of damaged goods at a loss of 15%. What 

^ the selling price of those that cost $.Q2 J ? $1.25 ? 

e ^» Bought a hogshead of sugar containing 9 cwt. 56 lb. 

^ %86.04, and paid $4.78 freight and cartage. At what price 

^ ))ound must it be sold to gam 20% ? 

^2. A merchant bought 15 pieces of broadcloth, each piece 

^tainmg 23^ yards, for $840, and sold it so as to gain 18J%- 

''^t did he receive a yard ? . 



237. To fuid the rate of proflt or loss. 

ORAL EXERCISES. 

1. Flonr waa bought for $8, and eold for «10 a barrel. 
What was the gain per cent. ? 

Analtsis. — Since tbe wUole gAla 1b tlie diStreiice belneen $8 ^^ 
|10, which is |3, orl thecoat, Ihegam ^ is } of 100^, orSQ^. (243.) 

..Find the rate of profit or los3 on 

2. Coal, bought at $6 a tou, and sold at $? ; at $8. 

3. Tea, bought at J.80 a pound, and sold at $.90 ; at II. 
^. Sugar, bought at 10 eta. a pound, and sold at 12 cts. ■ 

5. A Bewing-machine, sold at a losa of i the cost; i; J. 

6. What % is gained on goods sold at double the cost? 

7. What % is lost on goods sold at one-half the cost ? 

WRITTEN EXERCISES. 

258. 1. Bought wool at *. 48 a pound, and sold it at*. 60 a 
j>ound. What waa the gain per cent.? 

SoLmoN,— S.ao-t.48 = $.12 ; and $.12+$.4e=.2d=2S56. (244.) 

Foemcla: Profit or loss -^ cost = rate. 

Jind the rate % of profit or loss 

3. On produce, bought for $640, and sold for } sa much. 

3. On a carriage, bought for $250, and sold for \ as muclk 

4. On coal, sold for $73.90, at a gain of t9.13. 

5. On cloth, bought for #4.25 a yard, and sold for $4.93. 

6. On sugar bought at 8 cents and sold at 0J cents. 

7. A drover bought 150 head of cattle for $43 pep head, 
and sold them for $5400 ; what waa his loss per cent.? 

8. Bought 108 bbl. of flour at *4.62i a bbl. and sold it 
aa to gain $114.881 ; '^'^^t per cent, profit did I make ? 

9. If I sell ^ of an article for^of its cost, what ^ is gained 

10. If J of iin article is sold for \ ita cost, what % is 



i 



PROFIT AND LOSS. 
S59. To find the cost. 

ORAL EXERCISES, 

I. A fruit-dealer sold pears at a profit of $3 a barrel, which 
■Was a gain of 20^. What did they cost ? 

ANAtYBiB.— Siace the galD, 20 S, was ■^o''(, or \ of 100j6, $3 is i of tlie 

Wsl ; $3 is i r>f 5 tiroeB $3, or *15. (Ii45.) 

Find the cost of 

ij. Hats, Bold for $1 less than cost, or at a loss of 16f^. 

3. Flour, sold at a profit of S2 a barrel, or a gain of 25^. 

4. Boots, sold at 91.60 a pair, above cost, or a gaiu of 30^ 

5. A cow, sold at 33^^, or 1)12 less than cost. 

6. A drover sells sheep at a profit of $1^ a head, which is a 
gain of 23^. Find the cost, and tbe selling price ? 

7. Sold muslin at 45 cents a yard, and gained 1%^%. What 
did it cost ? 

Anai-Tbis.— Since the gain, 13i%, is J tbe coat, 45 centa. the sellinj 
price IB I the cost. | of 45 centa, or 5 cents, ia \ the coat, and g U 8 (imw 
< centa, or 40 cects. (^247.) 

Find the coat of 

8. Tea, aold at «.90 a pound, or a gain of 25^ ; a loss of 20^ 

9. Turkeys, sold at $.30 a pound, or n profit of 2Q%. 

10. Flour, sold at a loss of 30^, or JS a barrel. 

II. Two pictures were sold for 199 each ; on one there 
B gain of 10^, on the other a loss of 10^. Was there a gain 
or loss on the sale of botii, and how much ? 

WRITTEN EXERCISES. 

260. 1. Sold a sewing-machine at an advance of t33.65, 
■which waa 35^ of its cost. What did it cost ? 
SOLDTIQK.— $33.6S + .25 = $90.60, the eo»t, (210.) 
Posmpla: Profit or loss — rate = cost. 



Find the cost 
■fS. Of goods sold at $1500 profit, or a gain of 1&%. 
3. Of flour sold at a loss of *.88, or 10^ on a barrel. 
i. Of wheat sold at a loss of 6 cents, or 4% on a buahel? 
^. Of lumber sold at *4.95 gain per M., or 35%. 

G. A furniture dealer sold two parlor sets fort450each| 
on one he made 15%, on the other he lost 15% What did. 
'each coat him ? 

_ 1 J450-i-(l+.lS) = $391.30+,CM(ofone, 
SOLUTION, -j j4go+(i__igj^|529,4, + _g^„,tt,Bother. (34« 



FoHKDLA : Selling price - 



J 1 + rale of gain (^ _ 
( 1 — rate of loss ) ~ 

7. Sold 2S barrels of apples for $69.75, and made 84^ 
What did they cost per barrel ? 

8. Sold 9| cwt. of sugar at $8J per cwt., and thereby lost 
18^. What was the whole cost ? 

Find the cos/, 

9. Of coal sold at $6, being at a loss of Ui%. 

10. Of grain sold at t.96 a bushel, at a gain of 28%. 

11. Of silk sold for 15.40 a yard, at a profit of 10%. 

361. To And the marking price. 

1. At what price must a grocer mark tea that cost $.76 
ponnd, so that he may abate 5%, and yet gain 25% ? 



Solution. — 



$.7Gj<(1 + .35) = ^.95. the selling price. 
J. 05 +(1— .05) — (1, the asking piice. 



Find the markaig price, when the cost 

2. Is 1120, so as to abate 4^, and yet make a profit of 

3. Is 460, so as to abate 2h%, and still gain %Q%, 

4. Is $30000, so as to fall 20%, and still make 10^ profit 



COMMISSION. 

263. Commission is the percentage or compensation 
^owed an agent for transacting business. 

The agent maj be ktiown as h factor ^ broker, or a eommisnon merchant, 
A consignment is a quantity of goods sent by a party to his agent. 
The oonsigpior is the party who sends the goods. 
The consignee is the party to whom the goods are sent. 

863. The net proceeds is the balance due the consignoTy 
tfter dedncting the commission and other charges. 

864. The terms corresponding to percentage are as follows : 

1. The money invested or collected is the Ixue, 

2. The rate % allowed for services is the rate. 
8. The oommission is the percentage. 



^A 



WRITTEN EXERCISES. 

265. Find the commission 

1- On a sale of merchandise for 12150, at 2{%. 
Solution.— $3150 x .02 J = |48.37i, cotnmisHon (242, 1). 

Pohmula : Amt, of sales x rate = commission, 

2' On the sale of a farm for $4650, at 2^%. 

^' On the sale of 375 bbl. of flour, at $6.25 a bbl., at S{%. 

^' On the purchase of a farm for $13750, at 2i%. 

5- On the sale of a mill for $9384, at i%. 

6- On the sale of $21680 worth of wool, at li%. 

'• On the sale of 250 bales of cotton, averaging 520 lb., at 
IH cents a pound, at 1^^. 

B. A commission merchant sells 225 bbl. of potatoes at $3.25 
per bbl., and 316 bbl. of apples at $4^ per bbL What is his 
commission at i^% ? 



190 PERCENTAGE, 

266* Find the rate of commission^ 

1. When $52.20 is paid for selling goods to the amt. of $SS^ 
Solution.— $52.20-1-12320 = .0225 = %\%, rate. (244.) 

FoBMULA : Commission -=- amt. of sales = rate. 

y^2. When $78 is paid for selling goods for $5200. 
[/3. When $189 is paid for selling a farm for $7560. 
^ When $63 is paid for collecting a debt of $1260? 
,ySr, Paid my N. 0. agent $74.25 for buying 26400 lb. of ric 
at 4^ cts. a lb. What was the rate of his commission ? 



267. Find the amount of sales, 

1. When a commission of $105 is charged, at 2^%. 
SoLUTiox.— $105 + .025 = $4200, amt. of sales. (246.) 

Formula : Commission -^ rate = amount of sales. 

/>^. When $378 commission is paid, at 2J^^ ? 
/ 3. When $210 commission is charged, at 6^. 
/' 4. If an agent charges $59.50 commission, at 1\%. 
^ ' 5. Paid an agent $394 for selling a piece of property, at %\w 
What did the property bring ? 

268. Find the amount to be invested, 

1. If $9500 is remitted to a correspondent to be invested in 
woolen goods, after deducting 6% commission. 

Solution.— $9500 + 1.05 = $9047.62, amt. inveeted. (248, 1.) 
Formula: Amt. remitted -r- (1 + rate) = sum invested. 

2. If $4455 is remitted, deducting H% commission. 

3. If $6617.70 is remitted, deducting 2^% commission. 

4. If $9909.30 is remitted, deducting i% commission. 

6. Sent to my agent in Chicago $1508.80, to invest in flour 
at $5f a barrel, after deducting his commission at 2^%. How 
many barrels can he buy ? 



^^^' INSURANCE. 

269. Inaui'ance is security against loss. 

The policy IB the written contract between the inearer and the in- 
Vireii. 

The premium ia the Hum paid for the insuiance. 

270. The correspondiiig terms are a8 follows : 

1. The amount insured ia the bate. 

2. The rate % of premium iB the rate. 

S. The premium ia the percentage. i 

WRITTEN EXERCISES, 

1371. Find the premium for insuring 

1. A house for »3500, at \\%. 

BoLcmoN.— $3S00x .01.'; = |S2.G0. ihepremiwn. (242, 1.) 

PoRMiTLA ; Amount iTisKredxrate ^premium, 

S. A house and furniture valued at 49700, at \%. 

3. Dry goods valued at t38iO, at 1%. 

4. A cargo of 5000 bu. of grain valued at 11,20 a bushel, at 
2J^ on f of its value, 

5. A gentleman has a house insured for $8000, and the fur- 
niture for $4000, at 2| per cent, ; what is the premium ? 

S73. Find the rate of insurance, 

1- If $48.75 la paid for an insurance of 13250. 

SOLUTiOH.— $48.75 + $3230 = .015, or Ij^, theroie. (344.) 

FoBMCLAt Premium -=- sum insured = rale. 

% If «ir2.30 18 paid for an insurance of $0840? 

S. If $38.35 is paid for an inauranee of $6120 F 

A. A house valued at $6800 was insured for \ its value, at 

eoBt of $46.75. What was the rate of h 



373. Find the amount of insnrance, 

1. If it cost $38.25 to insure a certain bouse and furmtur^ 
at ire- 

HoLunoN.— t38j^ -*• .00633 = (6120, the ami i/ti^ (!i46.) 
Fobucla: Premium -=- rate of ins. =. sum insured. 

2. If it cost 193.50 to insure a store for one-half of itSTaM 
at 1|^, what 13 the store worth ? 

3. Paid $345 insurance at 4|% on a shipment of porlt, to 
cover f of its value. What was its total value? 

i. A merchant paid $1500 premium on a cargo of cotton 
from New York to Belgium, which was 2-^% on its valuatioii, 
What was tlie amount insured ? 

5. A Bteam-mill was insured at i^%, to cover J of its value- 
The premium paid was $526.50 : what was the value of the 
mill? 

6. A person insured his house for J of its value at 40 cents 
per JlOO, paying a premium of $73.50. What was the value 
of the house ? 

TAXES. 

374. A tax is a sum of money assessed upon persons, 
property, or incomes, for public purposes. 

A property tEix is a tai on peraonal property and real eatate. 
A poll tax la u tail on tlie person. 

375. An assessor is an officer appointed to estimate the 
taxable value of property, prepare the assessment rolls, and 
apportion the taxes. 

276. The corresponding terms are as follows ; 
1 The valuation of tho property is the bate. 



I 



< 



a. The tax rate, c 



n$l, 1 



) The BUm to be raised is the pereentt^e. 



WRITTEN exC HCI8ES. 

277. 1. For the purpose of building a bridge, a tax of 
♦2628 waa levied upon the taxable property of a town, va,hied 
■t $584-000. What was tho tax rate? 

BoLUTioN,— ta638+J584O00=.004i, or 4} millH. the tax rate (244). 

_ Sum to be raised , ,, 

Formula: , -,- - = rate of lax. 

valuaimii 

3. At what rate must property, valaed at H475000, be 
aaessed to raise a tax of STMS.TS ? What will be the tax 
Lpon a farm aaseseed at t6840 ? 

The siDoant of poll tax. If auj, must flrat be mbtracted frnm ths 
Hiole Bum to be raised, and the rale ol tax fooud on the remaiDder. 

3. lo a certain town a tax of 15000 ia to be assessed. 
??here are 500 polls, each assessed 1.75, and the valuation of 
the taxable property is $370000, What la the rate of property 

and what is A's tax. whose property ia valued at $7500, 
tnd who pays for 2 polls ? 

Explanation.— The sam to be r^sed is |5000 leea 500 polls at $.75. 
nal to|3T5; $5000-1375 = %iWi5. sum to be raited ; $4635+1370000 
.0125, the (ajjT-flie; A'atax lb $7500 x .0125 + $!. 50 = $95-35. 

4. What is B's tax, who ia assessed for $8530, and 3 polls ? 
6. What is C's tax, who is assessed for $987, and 1 poll ? 

6. In a certain district, a school house is to be built at a 
flost o' $18527. What amount must be assessed to cover this 
BDd the collector's fees at Z% ? 

BOLunoN.— $18527 -t- .97 = $1B100, the mm astased. . 

_ Slim to ie raised , , , 

Formula: j — s— „— r^ = sum lo be assessed. 

1 — rate of collection 

1. What Bnm must be assessed to raise a net amount of 
bliss, and pay the cost of collecting at 2^? 



DUTIES OR CUSTOMS. 

27S< Duties or customs sse tases levied upon imported 
goods for revenue purposes, 

A manifflSt in s detailed EtBtemenC, or invoice of a Bhip'i cugo. 
^bowing llie items, qnantitr, qnalltf, cost, where shipped, and other 
details 

279. Duties are either ad valorem or specific, 

280. Aq ad valorem duty \a a. certain percent osseseed 
on the cost of goods in the country from which they are brought. 

381. A apecifte duty is a fixed sum imposed on articles 
acGordiug to their weight or measure, without regard to their 
value. 

382. An Appraiser is one who examines imported 
merchandise, and fixes the dutiable value and the rate of duty 
of the same. 

Before estiinating speciflc dntiss, certajn deductions or allawaiiGte in 
nude, called tare, leakage, breakage, etc 

ZiOaksge is an allowance for waste of liquids in casks. 

Breakage is no allowance for Iobs of liquids in bottles. 

Tare ia an allnwnnce for tbe weig-ht of bos, baR, cask, etc. 

QroBS weight is the weight before an7 deduction is made. 

If et weight ia Ibe weight after the deduction is made. 

Id the U. S. Custom Honses. the long ton of 3340 lb. is invariaWy 
naed In weights, less than J lb. ia oot regarded, and more than ^ lb. is 
taken as 1 pound. 

383. The corresponding terms of ad valorem dntieB aad_ 
percentage are the following ■ 



\ 



1 The net value or quantity is the hate. 
2. The rate '^ of duty is the rate. 
a Thefluty ia thep^rcawnj-a. 



J 



DUTIES OR CUSTOMS. 195 

WRITTEN EXERCI8Et. 

284. 1. What is the specific daty on 84 bags of coffee^ 
gross weight 136 lb. each, tare Z%j at 3^ cents a pound P 

SOLUTION. 

136 lb. X 84 = 11424 lb., grosB xmght; 
11424 lb. X .03 = 342.72, tare; 
11424 lb. — 342.72 lb. = 11081.28 lb., net weight ; 
$.035 X 11081.28 = $387.84^ duty. 

Formula: Bate x net quantity = specific duty. 

Find the duty 

2. On 50 hhd of sugar, each containing 500 lb., at 1| cts. 
3er lb., tare 56 lb. per hhd. 

3. On 50 bbl. of sperm oil, each containing originally 
)l\ gal., duty 10 cts. per gal., leakage 2%. 

4. On 72 boxes of sperm candles, each weighing 1 cwt., 
duty 2^ cts. per lb., tare 6^%. 

5. On 120 gross London ale, duty t.60 a dozen, break- 
age 2^^. 

6. Imported from Geneva 25 watches invoiced at $125 each, 
and 15 clocks, at $37.50. What was the duty, the rate being 
on clocks 25^, and on thatches, 35^ ad valorem ? 

Formula : Ifet invoice cost x rate = ad val. duty. 

Find the duty 

7. On 175 chests of tea, each 65 lb., invoiced at $.46 a 
pound, duty 28^ ad valorem. 

8. On an invoice of French lace, valued at $625, an allow- 
ance of 12^ being made at the custom house for damage 
received since shipped, duty 24^. 

9. On 350 boxes of cigars, each containing 100 cigars, in< 
voiced at $7.50 per box ; weight, 12 lb. per 1000 ; duty, $2.50 
per Ih, and 25^ ad valorem. 



385. Mixed problems in percentage, in which the element 
of htne doea not appeur. 



1. Bought 450 bu. of wheat, at (1.35 a bUBhel, nnd Eold it 
at 11.40 a bushel. What wus the whole gain, and the gain %'-^ 

a. An agent sold a conaignment of goods for $6250, and 
charged 3^% coinmiasion, and %i% for guaranty. Find the 
net proceeds. 

3. Sold cloth at S3.60 a yard, and gained 12^;^'. What 
should the selling price have been, to gain 20^. 

4. What is the difference on a bill of t15U, between a dis- 
connt of 40^, and a discount of 30 and lOjg ? 

6. A cargo of 4000 bu. of wheat, worth 81.20 a baahel, is 
insared at ^ of 1J% on 5 of its value. If the cargo is lost, 
how much will the owner of the wheat lose ? 

6. If a stationer marks his goods 50^5 above cost, and then 
deducts 60%, what per cent, does he lose ? 

7. If 20 and 10^ are deducted from the retail price of an 
article, and it then sells for $1.80, what is the retail price, 
and the rate of discount ? 

8. A sells his horse for il98, which is 10;^ less than his 
asking price, and the asking price is 10^ more than the oost. 
What did the horse cost him ? 

9. A machinist sold 34 grain-drilk for 4125 each. On one- 
half of them he gained 25%, and on the other half he lost 
i5%. Did he gain or lose on the whole, and how much ? 

10. Bought land, at 130 an acre. How much must I aek 
an acfp, that I may abat^i 25^ from ray asking price, and still 
make 20^ on the purchase money ? 

n. In a certain district a school-house is to he built^t an 
experse of t9120, to be defrayed by a tax upon propertj valued 
at $1 536000. What shall be the rate of taxation to cover both 
the cost of the school-bouse, and the collector's cotnnueaioo 
at 5% Y 



A Tnerchant, on opening a case of goods that coat $.80 
i yard, finds them slightly damaged. How muat he mark 
them, to fall 35^ in his asking price, and sell at cost ? 

13. HaviDg used a carriage bIx months, I gold it for $96, 
which was 30;^ below cost. What would I have received, hud 
I sold it for 15% above cost ? 

14, A trader got a shipment of 500 barrels of flour insured 
for 80;; of its cost, at 3J^, paying $107.35 premium. At what 
price per barrel did he purchase the flour ? 

13. Sold f of a harrel of beef for what the whole baiTel cost 
What per cent, did I gain on the part sold ? 

16. A lumberman sold 30840 fee fc of lumber at $31.18 per 
M, and gained 38%. What would he have gained or lost, had 
he sold it at «17 per M? 

17. Sold a farm of 106 A. 150 P. for $96 an acre, and gained 
18JJ on the cost. What did the whole farm cost ? 

18. Find the duty at 15% on ITo bags of Java coflSee, each 
containing 115 lb., valued at 15f a pound? 

19. A salesman asked an advance of 30% on the coat of 
some goods, but was obliged to sell at 20% less than his asking 
price. Did he gain or lose, and what per cent. ? 

20. If I buy a piece of land, and it increases in value each 
year at the rate of 50% on the value of the previous year, for 
4 years, and then is worth $12000, what did it cost ? 

21. A hotel valued afc $10000 was insured for 16000 at li^%, 
$5.50 being charged for [he policy and the survey of the 
premises; if destroyed by Are, what loss would the owner suffer? 

22. A dry-goods merchant sells delaines for 2^ cents per 
yard more than they cost, and realizes a profit of 8%. What 
was the cost per yard ? 

23. A speeulator gained 30% on j of his investment, and 
lost 5% on the remainder, and hia net profits were $720. 
What would have been his profits, had he gained 30% on f, 
and lost b% on the remainder 
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INTEREST. 

INDUCTIVE EXEDCISES. 

286. 1. At 6J^, what decimal part of the money borroired 
ia equal to the money paid for its use ? At 5^? ii%? 7%? 8^? 

2. At 6^, how many dollai-s must be paid for $100, 1 yr.F 
For 2 yr. ? 4 yr. ? 6 yr. ? 

3. At 5%, how many dollars must be paid for the use d 
$200, 1 yr. ? *300, 2 yr. ? $300, 3 yr. ? 

4. Wlieu 45 in paid for the uee of *100 one year, what ia 
the annual rate JS ? Ift6? If »7J? If*10'i? 

387. Interest is a sum paid for the use of money, oritt 
equivalent. 

388. The principal is the sum for the use of wliicli 
irterest is paid. 

289. The rate of interest is the per cent, of the prin- 
cipal paid for its use one year, or some given iuterral of time. 

290. The amount is the sum of the principal wid 
interest. 

Legal interest ia the mte eHtabliBlied b; law. 
Usury is a greaWr rate than the legal rate. 

291. In the operations of interest, four elements are con- 
eidered, viz. : 

T]u: principal, the rate per (innum, theinlereai, andtheftffifl. ' 
1. The principal ia the base. 

5. The rate per ftnnum is the rate. 

3. The interest ia the pereentage. 

4. The auiD of the principal and tutereat is the amount. 

292. Time is an additional element, to be eonsidered 
aJwajs in connectiou with the rate per annum. 



INTEREST. 
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293. The method of 6nding the interest on any principal, 
any rate and time, is repi-esented by the 

FoRMTLA : / = i* X 5 X r, and read, 

Interest equals the product of the principal, Ike rate 
'SB ANiruM, and the time, expressed in years. 

Of the various methods in use for computing interest, the 
most simple, brief, &nd practical are presentai in this work. 

BiQce e^ la the legal rate in the majciritj of the States, the "sis per 
''«ent. method" U preseated aa liLelj to be largely used, 
■ Tlie method by Caneellatioa, uniform in Ita applications to any rata 
riUid (line, !a brUf and timple, hence, prueiiwl, and oeeda only to be 
sndarstood to be protarred to all others. 

WRITTEN EXERCISES. 

294. 1. Find the interest and the amount of 197.50, at 
»J6, for H yr. 



1st soLunoir, 


3d BOLOTION. 


«97.50 


$97.50 


.07 


.17i 


t6.8350 Int. fori jr. Int. for aj 


yr. $17.0625 


2 J Prin. 97.50 


«17.0625 ini-foraiji. a 


mt. *114.5625 


»^-«« «- Thelntotanysum 


at7?«,fotayr.O 


$114.5625 Amt. ia 3i timea .07, or .ITJ 


of the principal. 


2. Find the int of $267.60, for 1 yr. 4 mo 


. 18 da., at 6%. 


EXPL AN ATTOS. -Since 30 da. J267.G0 




are reckoned na a month, 3 da. _Q5 




la y'i,, or .1 of a month ; hence, 




1 VT imo IBda «,iin!« 1(1 fi rtin 13)>13.3800 


Int. tor 1 yr. 


So any numberof daya is readily 1, 115 


to I. foe 1 mo. 


reducad to UrUh$ of a mo. by jg g 


Tlnie Id mo. 


dividing by 8. Thua. 13 da. ia ,,,.-■■- 
,4orama:31d«.,.7;2Bda,,.8i. •i».OU»U 


Int. for 1 jr. 4 mo 1 



Rdlb. — 1. MuUiply the principal hy the rate, to find ths 
interest for lyear. 

a. Divide the interest for 1 yr. by 12, to find the iniemi 
for 1 month. 

3. Multiply the interest for 1 mo. by the time in montks and 
tenths of a month, to find the required interest. 

The above is a ver; simple and practical rule, and much used. 

In like manner, find the interest and the amount, 

3. Of $137.25 for 1 yr. G mo. 10 da. at 6^. At 4%. 

4. Of 8510.50 for 3 yr. 'i mo. 15 da. at b%. At B%. 

fi. Of $1297.60 for 2 yr. 11 mo. 18 da. at 1%. At 1^%. 

6. Of $36.40 for 1 yr. 7 mo. at &%. At 1%. At t\%. 

7. Of «750.50 for 3 yr. 1 mo. at 5%. At 8^. At %. 

8. Reqaired the amount of t408.60 from Aug. 20 to Deo. 
18, 1886, at 10^. 

9. What is the interest on a note for 1515.62, dated 
March 1, 1883, and payable July 16, 1885, at 7^? 

10. What is the valne of a note of $65.75, due with interest ' 
for 3 yr. 2 mo., at Q\% ? 

11. If a person borrow $375 at b%, what will be due the 
lender at the end of 2 yr. 6 mo.? I 

13. A man sold his house and lot for $12500 ; the terms 
were, $4000 in cash on delivery, $3500 in 9 mo., $2600 in 1 yr. ' 
6 mo., ftnd the balance in 2 yr. 4 mo., with &% interest. What 
waa the whole amount paid ? r 

SIX PER CENT. METHOD. 

395. The interest of $1 at &%, 

For 12 mo., or 1 year, is G cents, or .06 of the principal 
" 2 " " i " "1-Y^ " .01 " 
" 1 " " Vi " " 5 mills, " .005 " 
" 6 da. " i month, "I " i " .001 " " 



I Hence, the followiug 

t Principles. — I. The interest on any sttm at 6%, is six 

mmes as many hundredths of (he principal, as there are rSAsa 

u» the given time; or, 

F H. OxB HALF as many hundredths of the principal, as there 

if re MONTHS tn the given time; or, 

i III. Oy£ SIXTH as many thousandths of the principal, as 

Wiere are da fs in the given titne. 

I Thus, the interest on an; sum, stS^ for Syr., is 6 timeB .03, or .18 of 
jlttke principai : for B mo. it is j of .09, or .04^, or .045 of the principal ; 
IforlSda. it is ( of .019, or .003^ of the princlpoL Hence, for 8 jr. Brno. 

" da. it is. IB + .0« + .003i^.32BJ of the principal. 
To find the interest at anj other rate per cent,, divide the inferest at 

)Ji b,, 6, and muliiplj the quotient by the given rate. 



WRITTEN EXERCI SE3. 

B»6. 1. Findfcheinfc.ofl427.a0, at6^,for2yr. 5r 






for 2 yr. ^6 times .02 = .13 of the principal. 
" 5 mo. = i of .05 = .025 " 
"37 da. = i of .027 = .004^ " 
Int = .1491. " 
Hence, 4427.20 x .149J --^ $63.8604, the required int. 



I'lnd the interest at G% of 

5. Ja67.37 for 6 mo. 24 du. 
"8. tUS.18 for lyr. 31 da. 
4. I356.84ror2yr.4nio.12da. 
B. 1597.35 for 7 mo. 18 da. 

6. t418.75forl mo. 25 da. 

7. $309.18 for 2 yr. 34 da. 
14. J450 for 63 da. ; 33 da. ; 



8. fc38.90 for 1 yr. 1 mo. 6 da. 

9. *146.48 for 9 mo. 10 da. 

10. ♦375.50 for 11 mo. 37 da. 

11. *ia98for3yr. lmo.l3da.| 

12. *2000for2yr.7mo.24da. 

13. $4010 for 1 yr. 1 mo. 13 da. 
3 da. ; 120 da. ; 47 da. 



Find by either of the preceding methods the int. of 



Principal. 


(ron 






v>. 




ntA 


15. *35.61, 


Nov. 11, 


1881, 


Dec. 


15, 


1883, 


8* 


16. #50, 


Sept. 4, 


1880, 


Jan. 


1, 


1882, 


W 


17. »97.86, 


May 17, 


1876, 


Dec. 


20, 


1883, 


1%. 


18. $325. 28, 


June 20, 


1883, 


Sept. 


*, 


1884, 


8«. 


19. »154.75, 


Apr. 10, 


1883, 


Nov. 


24, 


1883, 


6«. 


20. »861.50, 


June 3, 


1881, 


March 35, 


1882, 


6*. 


Find the amount of 












21. 1450.80, 


March 6, 


1883, 


Dec. 


30, 


1883, 


6«. 


33. «I500, 


May 5 


1884, 


Jan. 


20, 


1885, 


4* 


23. 1137.36, 


Dec. 12, 


1879, 


Jnly 


3, 


1881, 


4JV 



CANCELLATION METHOD. 



i 



297. This uniform method of computing interest for any 
time and rate by Cancellation, so simple and easily underfitood, 
is especially commended to the attention of the learner. 

All cases of simple interest that can arise are covered bfB 
the following 

FOBMULAS: 

1. When the time is expressed in years. 

Principal x rate x time = interest (393). 

2. When the time is expressed in months. 



Principal x rate x iiine 
' ■ 12 " " 

, When the time ia expressed in days. 
Principal x rate x tim e _ . 



intensL 



398. 1. Find the int. of «337 for 2 yr. 8 mo. at Gf„ ; also, 
of t320 for 3 mo. 15 da. at 4}% ; of K6.50 for 2 jr. 2 mo. at b%. 



■100 




$320 p™. 100 
9 Shu. 100 



*7650 Prin. 
5 Bale, 

26 Yps™. 
t6C3 
18.387 Inu 



10 »43 
[t4.20i«i. 
It will be obsetred that the principle and the solution of the above 

Kumples am essentially the same as before {ireeented ; namely, Chat the 

inierest is the product of the principal by the rate and time (S93). 
I The rate may be expressed decimally, but it id more convenient to e; 
I press it as a fraction — 100, expressed or understood, being the denomi- 
Inator, 
I When the principal contains cents, removing the decimal point mul- 

lollies by 100 ; if mills, by 1000. Hence, if the principal contains cents 
'.Vt mills, place 100 or 1000 on the left, as the cb£c may be, and remove 
I the decimal point. 

, In the above examples, the time, 2 ;r. S mo., may be eipreesed as 3{ 
lor ! yr., or as 32 mo, (JJ yr.) ; 8 mo. 15 da. as 81 mo., or J mo., or 105 
raa. (Hi yr.) ; and the rale, 4^%, as l^. All mixed numbers should 
rbe changed t« improper fractions. 

I Rule. — 1. Draw a vertical line, and on the right, first 

HWiVfl the principal in dollars, next the rate per year, and last 

mhe time in years, placing numerators on the right and de- 

mominators on the left. 

I 2. Cancel equal factors, if any, on opposite sides of Ike line; 

mnd the product of the remaining factors on theright, divided 

m the factor, or product of the factors on the left, will give 

Wk required interest. 

B For "Exact Int." and "Annual Int.," see 438 and 43U, Addenda 

I - The advantage of this method is, that the operation is always eorreetlj/ 

tiltdiealed, and in most examples the work is shortened by cancellation. 



PERCEtfTACE. 

2, Find the int. of JS64.80 for 3 mo. 21 da. 
of $648 for 4 mo. 13 da., at 1\%. 

EiPLiSATioN.— 3 mo. 31 da. 100 
tnay be eipressfd lul 111 da. ; 100 
4 mo. 13 da. as 4^, or V mo, ago 

or Bs 133 d».; nml the rede ^ 

't\% as ^%. Either form 1875 
may be used, as most con- 
Tenieot. 



112247 
$6.53 lut 




3. Find the int. of 1840 for 18 da., at \^% a mo. ; for 3 mo, 
10 da., at 2^ a mo.; for 5 mo. %% da., at \% a mo.; and .'oi 
93 da., ^^^\% a mo. 



t840 



$56 Int. 



*;840 



173 



1903 
136.12 



1 130.63 b 



t840Frtii 
100 18 Rate per jr. 100 ! 
360 18 Yea n. 
100 $756 
$7.56 mt 

EXFI.ANATION. — It IS plain that \\% e. mo. la \%% a year ; 3$ a no. 
fa 34^ a year : %% a mo. is 9^ a year ; and ^% a mo, is VJfe a year. 

So many illustrative examples have been given, that the aimplisitf 
tmd practical utility of this method might be apparent 

By any of the preceding methods, find the interest 
Of for at 




Find the amiunl 






Of 


for 


at 


14. «84.25, 


1 vr. 5 mo. 10 da., 


6i«. 


16. «500. 


93 da.. 


\% a mo. 


16. •2500, 


1 mo. 20 da.. 


5S. 


17. $1500, 


76 da.. 


i^ a mo. 


18. I.S70.80, 


1 yr. 10 mo. 6 da.. 


6«. 


19. 81200, 


1 yr. mo. 9 da.. 


m~ 


20. $960, 


10 mo. 24 da.. 




81. $860, 


84 da.. 


m a mo. 


22. $1280, 


7 mo. 10 da.. 


}*amo 



23. If a man borrow *97O0 in N. T., at &%, and loan it in 

Colorado, lO;;, what will it gain in 1 yr. 6 mo,? 

. A person borrows IS^S-l.AS, being the property of a 
Binor who is 15 yr, 3 mo. 20 da. old. He retains it until the 
jwrner is 31 yr. old. How much money will then be due at 6;^. 
25. A note for *710,50, with interest after 3 mo., at 7%, was 
given Jan, 1, 1884, and paid Aug. 12, 1886. What was the 
imonnt due? 

. A speculator borrowed j967o, at G%, April 15, 1884, 
Irith which ho purchased flour at S6.25. May 10, 1885, he 
be sold the flour at |7| a barrel, cash. What did he gain by 
le transaction ? 

27. A man, engaged in business with a capital of 121840, 
b making l'ii% per annum on bis capital ; but on account of 
Si health ho quits bis business, and loans his money at f^ a 

lonth. How much does he lose in 3 jr. 5 mo. 10 da, by the 
Shange ? 

28. Bought 4500 bu. of wheat at *1.12J a bushel, payable 
In 6 mo. ; I immediately realized for it $1.06 a bushel, cash, 

id put themoneyat interest at 10?;. At the end of the 6 mo. 
t paid for the wheat. Did I gain or lose by the transaction, 
knd how muchV 



PROBLEMS IN INTEREST. 

299. Since interest ia the product of the three factors, 
principal, rate, anil time (293), any one of these three fac- 
tors may be found by dividing the interest by the product of 
the other two. Hence, 

The general formula, I =■ Px Rx T, produces the follow- 
ing /ormw^ds. Observe that /, divided by the product of any 
two letters of the three, P, T, R, equals the other one. 

P-^L^. T-^- A=_^. 
~ RxT' " PxR' 100 PxT 

The above is & brief subetitute for the nameroue rules given int 
books, uid is simple aud easy to be reniembered. The pupil maj be 
quired to couatruct a rate for each. 

WRITTEN EXERCISES. 

300. Find each one of the four elements in the folio' 
example, from the other three, by the above formulas. 



Principal 

$1600, 



7 



100*0 

3 

*1600 



1%, 



Isfc. I = PxRxT. 
Or, $1600 X .07 x 3.5 = »280, int. 



*"■ ' - RxT 

Or, »280-^{.0tx8.5) = ll600,;)riM. 



If the amoTitit is given instead of the interest, divide it by 
the amount of $1 at the given rate and time ; thus. 





Wii\l=^=m Or, J2S0-=-(1600x3.5)=.07,ra(4 


m 




2 


5 = 2Jyr. Or, «a80+(«1600 X.Or) = 2.6yr, 
= 2 jr. 6 mo. - iir/w. 



The preceding brief formalas will enable tlie pupl] readjlf to solve bU 
problems pertaiDtng to interest. 

In using the vertical line and CHDcplIation. it will be remembered, 
that numeratocB or dimdendg are placed on the right, and denominators 
or divitOTs on the lefl, and that to divide by a fraction we innerl the terms. 

The time siiouid be expressed in years ; thus, 2 jr, 6 mo. is 2 j or 
a.5 yr. ; 1 yr. 4 ma is IJ or J jr. ; mo. is V'c or I- or .75 yr. ; 7 mo. la 
^ jr. ; 2 rao. 13 da. Is VVn Jr., etc The reault will be in years and deoi- 
nals of a year, which may be reduced to montha and days (188). 

In the following examples, find each one of the elements: 

Principal. Bale. Time. Interest. 

2. »5eo, G%, 2 mo. 13 da., 16.72. 

3. *315, ifc, Syr. fimo., «44.10. 
What principal 

4. Will gain $173.97 in 4 yr. 4 mo. at e%? At 13^? 

5. Will giiin *153.75 in 3 mo, H da. at 7% ? At 8^ ? 

6. Will amount to 11596 in 8 yr. 6 mo. at 5^%? 

1. Will amount to 11531.50 in 3 mo. 18 da. at 7%? 
At what rate % 

8. Will *350 gain J70 in 2 yr. 6 mo. ? 

9. Will »550 gain «220 in 6 yr. 4 mo. P 
10. Will ♦2085 gain 168.11 in 5 mo. 18 da. ? 



In what time will 
11. 1345 gain *2.9i at &% pi 13. $550 amt. to $576.95 at 7<g f " 
Vi. IGOU gain %\^i at 8%? 1 14. *204 amt to J317.09 at h\%^ 

15. In what time wili *1600 amt. to 12000, at 8^? 

IG, What sum invested at S% will yield an average income 
of $1560 ? 

17. A man iovesta 115600, which gives him an annual in- 
come of tlOli. What rate of interest does he receive ? 

18. What sum of monsy must be invested in real estate, 
yielding 10?^ profit iu rents, to produce an income of 13370 P 

19. A note which had run 4 yr. 6 mo, amounted to S2000, 
at 1%. What was the principal ? 

20. Bloaned»1600at6^until itamoanted to$2000. What 
waa the time? 

21. I invest |35G80 in a business that pays me a profit of 
$223 a month. What annual rate of interest do I receive ? I 

The TaU % per annum at which anj sum will double itself ma; be 
found by dividing 100 jr. by the numliet of jaare. 

23. At what rate will any number double itaalf in 16f yr.? 
In 12J yr. ? In 8 yr. 4 mo. ? Iu 6 yr. 3 mo. I' 

The time in yearn in which any aum will double itself may he found 
by dividing 100^ by the rate ^. 

23. In what time will any number double itself, at Z%i 
^%? &%? 6^? 7%? 8^? 10;^? 12i%? 

84. In what time will the int. of any number at B%, equal 
the principal ? Twice the principal ? One-half the principal? 

25. In what time will 19750 gain $780 int. at 2% a mo. ? 

26. If I loan $750 at simple iotereat, and at the end of 1 yr. 
3 mo. receive ^843.75, what is the rate per cent? 

37. If I receive 4206,25 each quarter for rent of a house 
that cost me 815000, what rate ^ do I receive on the investment? 

28. How large a sum in the savings bank, at 4^ int., will 
give a yearly income of $1000? 



301. Compound iitterest is interest on both princi- 
pal and interest, when the mtereat is not paid when due. 

WRITTEN EXERCISES. 

302. 1. Find the amt. and the eomp. int ot 1040, for 
2 yr. 4 mo. 15 da., at d% ? 

soLcnos. 
JCJO Prin. for 1st year. 

$640 X .05 = 32 Int. for 1st year. 

♦era Prfn. for 2d year. 
$072 X .05 = 33.60 Int for 2d year. 

$705.60 Prin. for 4 mo. 15 da. 

$705.60 X .01875 = 13.23 Int. for 4 mo. 15 da. 

$718.83 Amt. for 4 mo. 15 da. 

^$640 (liven principal. 
$78.83 Comp. interest. 
BcLE. — Find the atnoiint of the given principal for the first 
period of time. Using this amount as a new principal, find 
its amount for the second period, and so on for the entire time. 
2. Subtract the given principal from the last amount, and 

tp remainder will be the compound interest. 
If the intereat is compoanded semi-aDHUall;. the rate fi ia one-half tho 
irlj ra^te ; It quarterly, one-faUTth the yearly mto. Thus, 3 yr. 6 mo, 
semi-annuBl paymeots at 0$ is the same as ii yr. at 8^% ; and 1 yr. 
6 mo. quarterly, at S^S, the same as 7 jr. at 256. 

Find the amount and the compound interest of 

12. $312, for 3 yr. at %%; $800, for 4 yr. at 4^. 
S. $640. for 4 yr. at 5% ; $376, for 3 yr. 8 mo. 15 da. at &%. 
4. $1300, for 3 yr. 4 mo. at ^%•, for 3 yr. 8 mo. at 1%. 
6. $400, for 1 yr. 6 mo. at 1%, payable aemi-annally. 
6, $2000, for 1 yr. at %%, payable quarterly. 
7. What is tho annual income from $2500; at G%, interest 
ndded to the principal quarterly ? 



^^^J 



FEKCEUTAGE. 



NOTES. 



l03. A promissory note is a written promise to pay 
B certain sum, either on demand, or at a, specitied time. 

The l^oe of a Dole is the aam of mooe; made payable bj it. 

The maker ur drawer of a ootu ia Che part; who signs it. 

The payee of a note is thu part; to whom or to whotie order tlig 
money is made pa^^able. 

An endorser uf a note is the party who writes Ms name on the buk 
of the note, and thereby makes liimself responuilile for its payment. 

The following is a simple form of a negotiable note : 






' 



A note Bhoald always contain the words "t(dKt r6fewed" 

A note containing the words "irilA inUreit," or "with tim," drawl 

Interest from date. When those words are omitted, the note will not 

dnw interest until after it ia due. 

The legal rate prevoils when no rate la mentioned. 

304. A negotiable note is one made payable to iearer, 
or to any person's order. It can then he sold, or transferred. 

If the words "or order." or" or bearer" are omitted, the not* is not 
transferable, and is payable onl; to the person whose name is mentioned 
In it. 

A note made by a minor, or on Sunday, Is void. 

An endorser of a notfl may prevent his own liability to be sued, by 
writing upon it, " uUhout rteount," or gimilar words. 



DISCOUNT. 

)305. Jiiscount ia an allowance made for the pflyment 
is debt, note, or other obligation before it is due. 

[306. The present worth of any debt, note, or other 

^gatioD, is the amount of it, less the discount. 

i 

^07. The true present worth at a debt payable at a 

ftnre time without interest, is such a sum as, being put at 

bal interest, will amount to the debt when it becomes due. 

^OS. The ttnie discount is the difference between the 

nole debt and the true present worth. 

•'Xime is ilisapi an element In tlie operations of true diBcount. 

fS09. The corresponding terms of true discount and per- 
^age are as follows : 

L The true present worth ie the baae. 

S. Tlie rate % is the ratt. 
■a. The true discount is the peremtaye. 
^4. The whole debt is the avu/unt. 

WRITTEN EXERCISES. 

310. To find the present worth ani* tmc discoant. 

[i. Find the present worth and the true discountof S362.95, 
^able in 7 mo. 12 da., at 6%- 

-The arot. of p for 7 mo. 12 da„ at 8% = |1,087, 

,e preset vxfrth is *365.B5 -p 1,037 = taiO. 

le true disemml, *362,()3 - $3S0 - $13.05. 

i 1. Deb/ -f- nml. o/'*l = presmf worth. 
\ i. Debt — present worth = true discount. 



Find the present worth and discount, 

3. Of $ei4.40, due in 4 mo. 24 da., at &%. 

3. Of $2040, duo iu 9 mo. 18 da,, at 1%. 

4. Of $475, due in 7 mo. G da., at b%- 

5. A merchant buys goods for $4200 on 4 mo. credit, but \t ' 
offered a discount of Z% for cash. If money is worth ^% a 
month, what ia the difference ? 

6. If I sell goods for iil250 on G months' credit, which cost 
me $1195 cash, what is my loss, money being worth to me 10^'f 

7. What is the present worth of a debt for $1005, on which 
•475 is to bo paid in 10 mo., and the remainder in 1 yr. 3 mo, 
the rate of interest being G^ ? 

8. What ia the difference between the interest and true dis- 
count of $130, due 10 mo. hence, at 10^? 

il. A person aold goods to the amount of $3750, 15^ pay- 
able in caali, 25^ in 3 mo., 20^ in 4 mo., and tlie remainder 
in 6 mo. What ready money would discharge the whole debt, 
money bemg worth G% ? 

BANK DISCOUNT. 

311. Bank Discount is simple interest paid in advance 
to a bank, for the payment of a note before it becomes due. 

313. Days of grace are three additional days, nsually 
allowed by law for the payment of a note after the expiration 
of the time specified in it. 

313. The tnatnrity of a note is the expiration of the 
whole time, including the days of grace. 

314. The term of discount is the time from the dis- 
count of a note to its maturity. 

315. The proceeds of a note ia the sum received for it 
whoa discounted, or the face of the note less the discount. 



■i 



316. A protest ia a formal declaration iii writing, made , 
bj a notary public, giving legal notice to the maker and tba ' 
indorsers of a note, of its non-payment. 

1. The failure to protest a note on the third dny of grace reloaaee the 
tndorBera from all obligfttioo to paj it. 

2. If the third day of grace or tlio matority of b 
day or a legtii holiday, it lauBt be paid od the day previoiu 

317. The corresponding terms are aa follows : 

1. The fa.oe of the note ie the bane. 

2. The rate % is the Tatt. 
8. The bank discount IB thopfr<wi(ay(i. 
4. The term of discount ia the time. 



W RITTEN EX EflCISES. 

318. To find the bank discount and proceeds of it < 
note. 

1, Find the bank discount and proceeds of a note for |450. 
Ine in 60 da,, at G%. 
ExTLANATroN.— The term of dlBcount ie 63 da. 
The face of the note is $450. 

Theffucountistheint. of$4Q0for63da., at 6% = $4.73S< 
The proceed) are {450 - $1735 = |445.375 (242, 3). 

_ _ j 1. Face X rate x term of eU'c't = bank dis&i- 

' ' I 2. Face — bank discount = proceeds. 
Find the bank discount andproceeds of 



, *3G8 for 90 da., at 1%. 

. ii597.50 for GO da., at &%. 

I 4. $684.60 for 4 mo, at 5%. 

I 6. »1080 for 78 da., at 8%. 



6. «875 for 3 mo. 10 da., at 6%. 

7. 11350 for 2 mo. 15 da., at 5%. 

8. 1480 for 4mo. 12 da., at 10^ 

9. »940 for 117 da., at 7^ 

10. Find the bank discount on a note at 6 mo., tor |678.6Q^ J 
at 6^. 

11. What will be the proceeds of a note at 3 raoatlis for J 
$1500, discounted at a bank, at 7%P 




214 PERCENTAGE. 

Xt. Ttequii-ed the bank discount and proceeds of a note Tea 
•480, due in 9 mo. 27 da., at 8^. 

13. Find the difference between the hank and the true dis- 
count on a note for *1500, due in 60 da., at 6%. 

14. Find the proceeds of a 4 mo. note for $560, dated 
Apnl I, 1882, and discounted May 15, 1882, at 6^. 

Find the discount and proceeds of notes, using the following 
conditions, all dates being in the same year : 





FKe, 


Rate. 


Time te ran 


D.Jofdie 


iHninl. 


mift 


16. 


1900, 


Sep;. 4, 


90 da., 


Oct. 


10, 


6* 


16. 


«680, 


Jan. 1, 


4 mo.. 


Mar. 


4. 


8«. 


17. 


• 1250, 


May SO, 


60 da.. 


June 


11, 


'«• 


18. 


*1500, 


Jane la, 


30 da., 


June 


84, 


lOP 


19. 


4376.60, 


Oct 16, 


3 mo., 


Nov. 


14, 


5* 



80, Find the proceeds of a not« for $1615, due in 3 mo., 
with interest, at 7^, discounted at bank. 

When a note beare iatereat, find the discouot on tLe amoitnt of IMJ 
note at maluritj. H 

Find the malurity, term of discount, and proceeds of tlfl 
following notes : ■ 

tl250. New Orleans, June 13, 1888. H 

. 21. Six months after date, I promise to pay Jas. Marti^B 
or order, twelve hundred fifty dollars, with interest at 5fl| 
value received. Geo. Lane, H 

DJBGoanted at a bmker's, Nov. 15. H 

$497^. CsicAoo, March 16, 1883. fl 

22. Three months after date, we promise to pay J. 0. ElliS 

or order, four hundred and ninety-seven -^ dollars, with ijfl 

terest at 6^. Value received. Hadlbt BK0Bi^| 

Discounted at bank, April 21. ^H 



BAA'X D/SCOU.VT. 215 

t016ffi. B*x W*^3cutx>. Feb. 4. UBI. 

23. TwomoiithBafterd«te,we jointiymdeerezanyagtee to 
paj John Bliss, or order, nioe hundred eixteen ^^ doUu:^ 
toiV/i in', at 2^ a mo. Value reoeired. T. H. B06^ 

R F. Mabss. 

Discounteil at JUarioe Bank, Ftlx £0, at 105- 

319. To fiud the fa«« of a nole. 

1. For what eum must a note be drawn. pajsUe in 90 d*, 
at G%, so that the proceeds may be $5000? 

ExPLAifATiON— The hank dUeount of (1 for 93 da., ftl 6$ u $.OUS. 
The proeteiU of $1 is $1 - $.0153 = $.1)615. 
Tbe/OM ot the aote ia $3000 1- $.0840 = $5078. ?2. 

FofiMTTL.i: Proceeds of noU-i-profted.i of t\ ^fatxofnota. 

Find the /ace of notes, the proceeds, time, and rate % of 
which are as follows : 

S. $1365 for 60 da., at 6^. i 5. $357.36 for 30 da., at 8^. 

3. $3;C.8i for 3 mo., at ^%. 6. $2844 for 8 mo. 9 da., at 1%. 

4. $1200 for 30 da., at 5%. \ 7. $236.28 for 90 da., at %%. 

8. Find the face of a 6 mo. note, the proceeds of wliich, dis- 
connted at 2% a month, are $496. 
Find the/acs of notea, answering to the following data: 



Dale. 


Time 


Dateordlsq-i, 


Mar. 10, 


60 da.. 


Mar, 10, 


April 16, 


90 da.. 


May 19, 


Jan. 15, 


4 mo.. 


Mar. 13, 



11. $1360, 

13. Owing a man $575, I give him a CO da. notfl ; what 
should be tbe face of the note, to pay him the exact debt, 
discounted at \% a mo. ? 

13. Find the face of a note which, diBconntpd at. a broker'a 
.ior 110 da., at 1% a mo., will give as its proceeds $187,50 



leut, It ■ 

-oker'a I 



i 



PARTIAL PAYMENTS. 

330. Partial payments are payments in part ol the 
amount of a note, bond, or other obligatioii. 

331. Indorttements are the acknowledgment of snch 
payments, written on the back of the note, bond, etc., stating 
the time and amount of the same, 

3S2. U. S. Court Rule.— 1. F^nd the amount of the given 
principal to a time when the payment, or the sum of the jjny- 
menls, egualii or exceeds the interest due. J 

3. Subtract the payment, or sum of the payments, from HM 
amount, and treat the remainder as a new prinHpai. \ 

3. Proceed in the same manner with the new principal, and 
each succeeding one, to the time of settlement. 

WRITTEN EXERCISES. 

333. To compute interest on notes and bonds, when 
partial paytnents have been uiado. 

tl500 . New York. April 1, 1881. 

1. On demand, I promise to pay to the order of Csas. Ra7, 
fifteen hutidred dollars, with interest at 6fc- Value received. 
S. M. Perkiss. 
On this note were endorsed the following payments: 
Sept 16, 1881, *250; May 6, 188S, «375 ; June 94, 1883, 
JCr5. What waa due Sept. 9, 1883 ? 

First find the difference between the successive dates, by 
arranging a ' ' Time Table," as follows : 

Write in the first colnnin, in their order, the date of the 
note, tlie date of each payment, and the date of settlement 1 



*MENTS. 
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In the second column, write the difference between each 
date and the succeeding anc, beginning at tbe tup and sub- 
tracting downward. 

In the third column, writ* the payments in their order; 
and in fourth the face of the note, and aa the work progresses, 
wnte also the amount due after each payment, to be regarded 
new principal. 



D*. DrFFBRBBCK BBTWKEMDATBB. PAYMESTS. PHIMCIPALS. 



4 1 



«350 
$675 



$1500 

I1291.25 
*965.747 
J356.417 
*360.S7 
monthH or b) 



yr. mo. da. mo. 

5 16 =; oj or 105 
7 20= 7| or 230 
1 1 18 = 13.6" 

3 15= 2i " 75 
\ la compnllng the intereet, tlie time may be reduced t 
HjB, as Bhall best be adapted to the method UBed. 

I The TeAwAion need not appear [□ the table, the deaign of the above 
piling to ahow the aimpitted work. 

' We give the solution of the preceding' example in full, using the 
U. S. Rule and the method by cancellation, leaving the cancelling to the 
ingenuity of the piipil. (74, Note 3.) 

After arranging the table, compute tlie interest on tlie principal from 
4be date of the note to the time of the first paymeat, or for 5 mo. IS da.. 



SBOOND STEP. 

11291.25 1st new prln. 
6 Rate. 

23 Time. 




THIRD aTEP. 

100 I ♦96575 2d new priu. 

100 G Kate. 

300 I 408 Time. 

165.67 Int. 
965.747 

tl031.417 Amt 

676 Payment. 



POORTH STEP. 

00 $35643 3d new prin. 
00 6 Eate. 

2 5 Time. 

13 

$4,455 Int. 
11356.42 
■. $360,876 Last amt. 



The Himplicity, brevity, and practical character of the foregoing 
method, make it vostl}' euperlor to the old methods. 

$3000. Macon. May 7. 1883. 

S. On demand, we promise to pay to Robt. E. Park, or 
order, three thousand dollars, with interest at 7%. Value re- 
ceived. J. W. BUBKE & Co. 

Indorsed as follows : Sept. 10, 1882, *35 ; Jan. 1, 1883,. 
«500 ; Oct. 35, 1883, *75 ; April 4, 1884, $1500. What t» 
mained due, f eh. 30, 1885 ? 



PEaJCTPAlB. 



1883 6 7 

1882 9 10 

1883 1 1 

1883 10 35 

1884 4 4 

1885 2 20 



Observe, the firat pavrnpnt ia less than the int. dne ; hence, c 
the int. to the time of the second pay't, or for 7 mo, 24 da., and anbtrii 
the sum of the two jjay'ts. The same thing occurs \a the third pay't. 



$3000, principaL 
$3611.50, lat new pnu..] 

$1266.53, 2d new pni, J 
Ans. $1344.35, last amounfj 



$35 1 

$500 ( 

$75 1 

$1500 : 



BoT Ban Jobe, Feb. 1. 1885. 

3. Three months after date, I proraise to pay to the order 
'C. H, Allen, five huudred dollars, with interest at 1^;^' a 
ODth. Value received. John Swett. 

.IndorBementB! May 1, 1885, HO; Nov. 13, 1885, t20 ; 
Ijtj 1, 1886, 875. What was due Sept. IS, 1886? 

g^A'a- Racine, May 1, 1883. 

jt Sine months after date, I promise to pay A. E. Sphaoue, 
iorder, four hundred seventy-five and -j^ dollars, with 7% 
jterest. Value received. B. B. Northrcp. 

SPhe following payments were made on this note : 

Dec. 25, 1882, *aO. Sept. 1, 1883, S35.50. 

July 10, 1883, $15.75. June IC, 1884, JlOi. 

lat was due Apnl 13, 1885 ? 
tS. Find what would be due on the same note Oct. 10, 1884, 

\e%. 

8. D. W. McWilliams holds a bond against Jacob Gosler, 

ited June 20, 1883, for #4800, on interest iit B%. lodorse- 

enta: May 5, 1883, $1200; Aug. 14, 18S4, »!)50; May 13, 

}85, «20o6. What will be due Nov. 24, 1885 ? 

'?. A note for *900, dated March 10, 1881, payable on de- 

Bid, with interest, at 6J^, bears the following indorsements: 

By 3, tl75 ; Oct. HI, 1384.50 ; Jan. 6, 1882, J310. What is 

m May 16, 1882 ? 

H. What would be due upon this, if settled Nov 15, 1883, 

M% a mo. F 

B. A mortgage for 13840, dated Rochester, April 1, 1879, 

■ring int at 5^, has tlie following payments indorsed upon 

I Jan. 1, 1880, «550; Aug. 7, 1880, *1000 ; Feb. 10, 1881, 

■0; July 13, 1881, $264.50. What amount will be due 

liil 1, 1882 ? 



334. The following method of coiDpntation ib often used 
by merchants in the settlement of notes and of intereEt ac- 
counts running a year or less [ hence called the 

Mercantile Rcle. 

1. Find ike amount of the note or debt from its date to the 
time of aeitlernenl. 

2. Find the amount of each payment from its dale to Hit 
time of settlement. 

3. Subtract the sum of the amounts of payments from the 
amount of the note or debt. 

An accurate sppUcation or-lhia rule requires that the time uboald be 
redac«d to daga, allowing 385 da, to the year. 

1. On a note for *600 at 7%, dated Feh. 15, 1884, were the 
following indorsements: March 35, 1884, $150; June 1, 
1884, *r5 ; Oct. 10, 1884, *100. What was due Dec. 31, 1884? 

BOLDTION. 

Amt. of $600 from Feb IS to Dec. 81, S19 da., f636.Tl 

'■ J150 ■• Mar 35- '■ 281 da,. |l58.08 
$75 " June 1 '■ " 313 da.. 78.06 

" tlOO ■■ Uct 10" ■' 82 da., 101.57 337.71 

Bal. due Dec. 31, 1884, $299.00 

2. A note for «950, dated Jan. 25, 1883, payable in 9 ma, 
at 7;^int, had the following indorsements: Mar, 2,1883,|a35; 
May 5, 1883, tl74.19 ; June 29, 1883, $187,50; Aug. 1, 1883, 
$79. 15, Piud the balance due at the time of its maturity ? 

3. Payments were made oa a debt of $1750, due April 5, 
1883, as follows: May 10, 1883, $190; July 1, 1882, $230; 
Aug. 5, 1883, $645; Oct. 1, 1883, *372. What was doe 
Dec. 31, 1883, interest at G%? 



k 




STOCKS AND INVESTMENTS 

335. A corporation is a body of individuals, or a com- 
Ipany, authorized by law to transact businesa as one person. 

336* Stock is the capital or money subscribed by a cor- 
|»orat!on to carry on its business. 

3S7. A share is one of the equal parts into wliicli the 
stock of a corporation is divided. 

of a BliBre variea in diflferent companlos. When cot other- * 

Viae stated, $100 will be understood to De the value. 

338. A certificate of stock is a paper issued by a cor- 
poi-ation specifying the number of shares to which the holder 
||b entitled, and the original value of each. 

339. The par value of stock is the sum for which the 
scrip or certificate was issued. 

330. The market value of stock is the sum for which 
it can be sold. 

I Stock is Ett par when Its market value \a 100 % ; above par, or at a 
premium, when its market value is above 100$ ; and below par, or 
a diaco'iiil, when it^ market value is below lOOjS. When stock is at 
a, it is quoted at 100; when it Is Sfg above par, at 109 1 when it is 5^ 
letonr par, at 9S. 

331. A stock broker is one who buys and sells stocks 
<r a comniiasion, called brokerage. 

333. Premium, discoiinty and brokerage a-ve each 

ipercentage computed upon the par value of the stock. 

333. A dividend is a sum paid to the stockholders from 
3ie profits of the business. 
IMriilends and asBeBsii^fvnts are a pereenfasc computed upon the par 
lue oF th» atock as the baie. 

i I I 



334. Net earnings are the moueya left from the profita 
of a bueinesa after pajiug expenses, lossesj and the interest 
upon the bonds. 

33<>. A bond is a written instrument securing the pay- 
ment of a sum of money at or before a specified time. 

n b; brokers are Ooremment, State, d^, 

336. A coupon is a certificate of interest attached to a 
bond, to be cut off and presented for payment when the in- 
terest is due. 

3ondB are quoted in commereial language by tho rate of inleresl 
which they bear. Thus, L. S. bondfl beBrmd 6% int. are quoted na U.8. 
C's : C S. bonds bcuring 4^^ int., payable in 1891, are quoted ob U. %. 
4J'8. 'Ol. 

Booda issued by State?, dties, etc., are quoted in a similar mannpi. 
Thus, S. C. 6 b are bcmdH bearing S^ interest, iBBued by ike Sl*te ol 
Bottth Carolina ; so, also, Mo. 7'a, N. T. 5'b, etc. 

337. The corresponding terms in stocks are as followa; H 

1. Tbe par value is the boie. H 

2. The rate % of premium or diaoouut is the t'ota. ^| 

3. Thepremiumordisoount is thepfreenfitsre. ^| 

4. The market value is the amount or difference. ^M 

WRITTEN EXEHCISE8. ^M 

338. Fmd tho cost ■ 

1. Of 250 shares of Lake Shore R. H. atock, tho mulfl 

value of which ia 104^, brokerage {%. ^M 

BoLCTiON.— (1043%+t^)of $100 = *105, cost of 1 ahare. H 

41105 n S50 = |2«250, coat of 330 shares. B 

FoRMCLAB. ^M 

1. Par value + premium, or — discount = market value. ^M 

2. {Market value of 1 share -(- brokerage) x No. shares = 4|^| 



I 3. Find the cost of 250 shares of Western Union Telegraph 

Mtock, market value 31^, brokerage ^% ? 

f 3. A broker bought for me 15 one- thousand-dollar U. S, 

6-30 bonda, at 112}, brokerage ^%. What was their cost ? 
4. Bought 130 shares of Pacific R. R. stock, at a discount of 

1li%, and sold the same at an advance of l'Z%, What was my 

gain? 

339. Fioii the number of shares 

1. Of bank stock at 105, that can be bought for 835360, 
including brokerage at i%? 

SOLTTTiON.— (106%+}S6) of JlOO = $I05J, cost of 1 ehuie. 
135260 -t- *105i = 240, No. ofa/iarea. 

FoEMCXA : JVb. of shares = investment -=- cost of 1 share. 

2. How many shares of telegraph stock can be bought for 
$13340, at 10<g discoant ? At 30^ premium ? 

3. How many shares of Mo. 6'b, at 97J, brokerage }%, will 
t21560 purchase? 

4. How many shares of the Bank of Commerce, at llOJ, 
can be bought for t335S7.50, brokerage i%? 

340. Find the amount of investment 

1. In U. S, 5'b of '81, at 111, so as to realize tberofrom an 
Bunnal income of $3500 ? 

8oi.cnoN.— |l2500-^t.'i, income on 1 ihare = 500, No. of shares. 
$111, price of 1 sliare x 500 = $65500, investment. 



1 



Formulas -. 



J 1, Given income—inc.of lshare=No. shares, 
\ 3. Cost of 1 share x No. shares = investment. 



2. What sum invested in Tennessee 6's at 85, will yield an 
annoal income of $1800 ? 

3, What sum invested in any stock at 105^, which pays h% 
eemi-annual dividendsj will secure an annual income of $2000 ? 



0? J 



341. What annual income 

1. Will be realized by inveeting *32260 in ii% bonds, bought 
at 92t, brokerage i% ? 

BOLDTION.— (93156 +iS6) of $100 = $02}, coat ot 1 Bharei 

$23360 -i- IS3.7S = S40, No. of shares ; 

|4.50, income on 1 aliare x 340 = |1060, total ineome. 



Formula : 



cost of 1 s. 



- X i)ic. on 1 share = / 



2. What income will $19650 invested in U. S. SJ's at97i 
yield, brokerage i% ? 

3. If *4800O is invested, i in 5% etoek, at 95i, and j in 6% 
stock at 112, brokerage i%, what annual income is eecnred? 

i. A farm wliich rents for |i411.45 per annum, is sold for 
$8829, and the proceeds invested in b% bonds at 105, broker- 
age ^%. Is the yearly income increased or dimiQished, and 
how much ? 

343. Find the rate of income 

1. Realized from bonds bought at 113, and paying i% Bemi 
annual dividends. 

Explanation. — Since (113. the cost o( 1 ehftre, psyH $8 aEintMUy, tlw 
Income ia jJf, of the investment, or yfj of 100^ = 7#J5. 



Formula ; 



cost per share 



= rate of income. 



2. What percent, of his money will a man obtain by in- 
vesting in 6% stock at 108 ? At a discount of 16% ? 

3. If stock paying 10% dividends is at a premium of 12|^, 
what % of income will be realized on an investment in it p 

4. Which will yield the better income, 8% bonds at 110, or 
5*8 at 75 ; 5'a at 70, or &s at 80 ? 

5. Which is the more profitable, and how much, to buy 
N. Y. 7"s at 105, or 6% bonds at 84 ? 



EX CHANGE. 

343. Exchange is & method of remitting money Erom 
one place to another, or of making payments by written 
orders, called bills of exchange or drafts. 

344. Exchange is of two Mnda — domestic wtA foreign. 

345. Domestic or itiland exchange relates to re- 
mittances made between difFerent places of the Eame country. 

AninlandhiB of exchange in commonly called i.dTaft, 

346. A draft or bill of exchange is a written reqnest 
or order upon one pefson to pay a certain sum to another pei^ 
son, or to his order, at a specified time. 



The drawer of a draft or bill is the partj who signa it ; the drawee 
la the parly to whom the order is addiesaed. and wheo he accepts the 
order, he hnx>mea the acceptor. The payee ia the partj ta whom 
Ihe money ia directed to be paid. The buyer or remitter is the parif 
who purchaaes it. The buyer and payee may be the sBmo party. 

A Bight draft or bill ia one that requires payment to be made when 
pretented. 

A time draft or bill in one that reqiilree payment in be made at a 
certain apecified lime, after date, or after being preaenti^d 

347. The acceptance of a draft or bill is the agreement 
by the drawer to pay it at maturity. This ia done by writing 
the word " Accepted " across the face of the bill and signing it. 

Tliree days of grace are allowed on time drafts, the same aa on notes, 
bat not on aight drafts. When a bill la proteiCfd for non-acceptance, the 
drawer is bound to pay it Immediately, 

:8 the current prioe 
another place. 
I^cordlng to the fluctoa- 



348. The coirrse of exchange 

paid in one place for bills of exchange or 



ioe M 

J 



349. In exchange, the following are corresponding leTiai: 

1. The face of the draft le the bate. 

2. I'he rate ^ of exchange is the rate. 

3. The premium m diaoonnt is the percentage. 
t The cost of ihe draft is the amount or difference. 

WRITTEN EXERCISES. 

350. Find the cost of the following sight draft, at 101 J. 

•il^' BrKraoFiEi.D. JoJy 1, 1881 

At sight, pay to the order of L. A. Gray, Sevenleea 
hundred fifty t^Uara, and charge the same to the account of 
0. M. Bakbb. 



BOLDTIOM.— $1750 -A l.Oli = 

Formulas: Jhcex \ 



- *lTri.87i, Mrt. 
, 1 4- rate of premium t 
, 1 — rate of discount ) 
FiEd the cost of sight drafts 



-i. For tl590, premium i%. 

3. For $840, premium %%. 

4. For $48450, prem. \\%. 
6. For $1120, premium 1%%. 



6. For $1300, dieconnt ^ 

7. For $a480, discount 1}^ 

8. For $5G0.80, diseonnt \%. 

9. For$;84.50,diaeount4^. 



10. Find the cost of the following lime draft, at IJ;^ pre- 
mium, interest G 



/jmT^, 




SoLimON, — (1.0175, coarae of eich. ; t.0(K'>5. bank dis. of $1, for 
88 da.; $1,013, cost of exch. of ^1; $1,013x300.50 = $203.91,cost of dft. 

I Formula: Facexcost o/"ll exchange = cost of draft. 
Find the cost of time drafts 
11. For 14730, at 30 da., premium l\%, interest 6^. 
12. For *5375, at 90 da., diBcoiint -J^, interest 1%. 
13. For 16400, at 90 da., premium 1\%, interest 6^. 
14. What must be paid in Philadelphia for a draft on St 
Paul, drawn at 90 da, for $4800, the course of exchaoge be- 
ing 101^, and interest Q% ? 

► 351. Find the/ace 
1. Of a sight draft, bought for J711.90, diaconnt l\%. 
BOLimoK.— $711.90 + .98375 = $730, face. 
3. Of a draft on St. Louis, at 90 da., bought for $4500^ 
exchange being at 101^^ ? 

BoLonoiT.— $1,015 = course of eichange ; 
$.015.!) = bank dis. of $1, for 93 da., at S^ ; 
$.8993 = cost of exchange of $1 ; $4000 + .9995 = $4508.35, foM. 

^FoEJ^^LA : Cost of draft -f- cost of $1 exchange = face. 
Ilnd the face of a sight draft bonght 
8. For $840, premium IJ^. I 5. For $2600, discount \\%. 
4. For 11675, premiiira f f^. I 6. For $972.50, diacount i%. 

7. An agent in Syracuse, N. Y., having $1324.74 doe hia 
employer, is instructed to remit the same by a draft drawn at 
Bo days. Find the face of the draft, exchange being lOlJ. 

8. What is the face of a 60 da. draft, at i% diaconnt, that 
can be bought for $750, money being worth 7%? 

9. How large a draft can be bonght for $1876, payable in 
60 da., exchange being 101|, interest 8;'^ ? 

10. An agent sold 27S0 lb. of cotton at IIJ cts, a pontnl. 
If hia commission is 2^%. and esehange 98J^, how larg^ a 
draft can he buy to remit to his consignor ? 



EQUATION OF PAYMENTS. 

352. Equation ofpaytnetits ia the process of findinu 
the average time for the payment of several sums, due at dif- 
ferent times, without loss to debtor or creditor. 

353. The equated time is the dat« at which the sevemj 
debts may be discharged by one payment. 

354. The term of credit is the time at the expiratioo 
of which a debt becomes due. 

353. The average term of credit is the time to 
elapse before several debts due at different dates may all be 
paid at once, without losa to either party. 

WRITTEN EXERCISES. 

356. To find the equated time and tlie average of 
terms of credit, beginning at tlie same date. 

1. Of *^300 due in cash. t500 due in 3 mo., 1750 duem 
8 mo., and *950 due in 10 mo. 



BXPLiNATioN.— On $300, the flrat 
pajmeat. there is no interest, since it 
is dne in casli ; the int of $500 for 
8 mo. 1b tlie same aa the Int. of |I for 
1500 mo. ; the int. of |750 for 8 mo. 
ig the same ae that of $1 for SOOO mo. : 
and the int. of $850 for 10 mo. ie the 
B&me ae the int. of $1 for DROO oio. 
Therefore, the whole amt. of interest is that of (1 for 1500 mo. +8009 
mo. +9000 mo., or ITOOO mo. ^ hut the whole debt is $3-'K10; and the in* 
terBSt of fl for 17000 mo. ia equal to the wlereat of $2500 for j^ d 
17000 mo,, or 6* mo. 

S, Find the average term of credit of 1800 dua in 1 nw., 
$750 due in i mo., and $1000 due in 6 mo. 



300 X = 

500 X 3 = 1500 
750 X 8 = 6000 
_950xl0 = 9500 
2500 ) 17000 




'J TICS' OF FJTWEMTS. 




IBCLK.— 1. MmUiftf 
^vide the mm ^ the 
the quotient is the 

2. To gad the 
term of credit tt tie 

3. On the firet djy of Dttcak^ UM, a bw ^«v 3 M*t« 
the first for »500 p^abfe i> 3 aa : thewf J 1^)730, psp- 
able in 6 ma ; Mid Oe ddfd iv tlSOOk F^>Ub m 9 bol 
What was the avenge torn of endi^ aid tke o^a^Bd tne of 

payment ? 

4. Bought merchndise Jan. I, 1S83, as fcllowi: «350 w 
! mo., $500 on 3 mo, $;00 on 6 moL What i± the eqttctcd tune 

of payment ? 

5. A person owes a debt of I1S80 doe in 8 months, of 
which he pays ^ in 3 mo.. ^ m 5 mo., ^in 6 mo., and ^ in 
7 mo. When is the remainder dae ? 

6. BoDgbt a bill of goods, amounting to (1500 on 6 mo. 
credit. At the end of 2 mo., I paid $300 on account, and 
2 mo. afterward, paid 4400 on account, giving my note for 
the balance. For what time was the note drawn ? 

300 X 4 = 1200 
JOOxS = _800 
800 )2000 

H 

(6 mo. —4 mo,) -f 2\ mo. 
= 4i mo. 

. from Feb. 1, the follow- 



ExPLANATioN.— $300 paid 4 ma before 
it is due, &Dd |400, 2 mo. before it is dae, 
are equirnlent to the use of $1 for 2000 
mo., or the nse of 4:800 <the balance) for 
SJ mo. beyond the original time. Eenc^, 
the note was drami for 4j mo. after the 
Bcoond payment. 



7. On a debt of $2500 due 
ing payments were made: May 1, *250 ; July 1, $300; and 
Sept. 1, *500. When is the balance due ? 

8. Find the average term of credit, and the equated lime of 
payment from Dec. 15, of 1226 due in 35 do,, $350 dun in 
60 da., and $760 due in 90 da. 



9. Dec 1, 1884, bought goods to the amonnt of J1200, on 
terms as follows : 2o% in cash, 30^ in 3 mo., 20^ in i mo., 
aud the balance iu G mo. Fiud the equated time of puymeut, 
and the cash value of the goods, computing discount at 7%. 

33Tt To And the equated time nnd tlie average of 
ternin of credit begriiiuiug at dift'ereut dateii. 

1. L. C. Hill bought goods of Johu Beach as follows: 
June 1, 1882, amuuutiDg to |350 on i mo. credit; July 15, 
1882, $400, on 3 mo. ; Aug. 10, $450, on 4 mo. ; and Sept. 12, 
4600, on mo. What is the equated time of paymeut ? 
$3S0 . 



Aug. 1, 


350,caflU. 


Oct. 15, 


400 X 75 = 3W00 


Dec. 10, 


450 X 131 = 58950 


Mac. 12, 


600x323 = 133800 




1800 .1800 ) 323750 



Hence the equated time is 124 do. from Aug. I. « Bee. S. 

Explanation.— Computing the tenofi of credit tmm Aug. 1, ibe 
MirlieM date at whicli bdj of the debts become due. we find the terms of 
credit to be from Aug. 1 to Oct. 15, 75 da. ; to Dee. 10, 131 da., and » 
March 12, 238 da. The average term of credit ia therefore 124 da. ftoo 
Aug. 1, and the equated time Dec. 3. 

pBOOF.^Assome as the standard time the lateel daW, March 12. Thi 
t^eratioa will then l>e aa follows ; 

SpW X 228 = 78050 
400x148 = 59200 
450x 93 = 41400 





'^I'ATIOX OF pav:^.tj- 

2. Tefft, Weller, k. Cm^ «n to H- P. Gnffing di^ foUowuig 
ibills of goods: Harch 1, la«5, on &} d&. #SiXi; April IS, on 

9 da., $350 ; Mar Hi, on 1 no , tSSOO. 
What is the equated time for geUloBeat ? 

Bui^— 1. Find the data at nUcft eoA AH imma im. 
%. From the eartied ^ tiem dmta ma a atmmimti, ctmfntB 
%6 lime to each of tka oHurt. 

3. Then find the aeerage term of crtdU aad tqmaiai time ag 
'n (356). 

Proof.— Compute the ttrmt of endit badaeard fnm tie 

'aiesl dale, and subtraU Ike average liniefnmi Hat date far Hie 
tquaied lime. 

If the earliest date is not thejinf of ttir mooih, it kmoR conmtient 
o assume tbe jfrsl of the muolli an ihe etandaid date. 

3. Bought mdse. as follows: Jan. 15, 1881, on -t mo., t375; 
?eb. 3, on 60 da.. *550; March 25, on i mo., *1I00 ; April 4, 
>n 30 da., *350. Find the equated time. 

■4. M. n. Decker honght of Haistead & Haines the fol- 
pmng bills of goods on 4 months' credit : 

Jan. 1, 1882, *650 ; Feb. 10, »380 ; Mar. 12, «900 ; Mar. 18, 
1350 ; April 3, «600. 

April 5, he discounted his bills at %% per month. Find the 
qnated time of payment, and the discount. 

S. James Matthews to Thomas Barb, Dt. 



March 10, 1884. To mdse. 



18, 



April 



«S35. 
320. 



600. 

aso. 



Allowing 30 days' credit on each of the bille, yhatu tha 

equated time of payment? 



RATIO AND PROPORTION. 



358. Ratio is the relatioo between two numbers of the 
Bame denomi nation, expressed bj the quotient of the fust 
divided by the second. 

Thus, the ratio of 12 to 41a lS+4 = 8,' of 6 U>9 is6-i-ft = f 

359. The siffti of mtio is the colon ( : ), 

Thus, tlie ratio of H to 3 ia espreased 9 : 3, or 9 -i-B, or in the form of • 
fraction J, soil ia read, the ratio of 9 to 3, or 9 divided bj 3. 
Tlie terms of a ratio are the nmnberB compared. 
The antecedent is the first term, or the diTideod. 
The conaeijiisnt is the aeoond term, or the divisor. 
The two terms together form a couplet. 

360. A simple ratio is the ratio of two nnmbers. 

ThiiB, e ; 6. $13 : $3, aad 9 mi. : 27 mi. are simpie ratioi. 

361. A r.ompound ratio is the ratio of the prodaot 
of the corresponding terms of two or more simple ratios. 

ThoB, the ratio coDipounded of the simple ratlOB, 

Or, J X ^5 = ( = 3 : 3. 
When the multiplication is performed, the rtiult is a eimpte ratio, 
363. The reciprocal of a ratio is 1 divided by tlie ratio. 
Thns. the ratio of 4 to 5 is 4 : 5, or J. and its Taajtroail is 1 -=- J = f 
Beclprocal ratio is aomctimes callpd inverse ratio. 
The ratio of two fraction i is obtained by redueiog them tn a cnmtnoa 

deoomiiiator, when they are to each other as their numerators (125) 
It the terms of a ratio are denominate numbers, thej miuit be reduced 

to the game unit valae. 



363. Since the antecedeut ia a dividend, and the eouse- 
qneat a divisor, any change in either or both of the terms of 
a ratio will affect ita valne according to the laws of divigion, 
or of fractions (72, 103). Hence, the following 



Ptlstiplk. 

' L Multiplying the atUeeedent, or { 
Dividing the consequent, j 

. Dividing the antecedent, or ) 

Multiplying the consequent, ( 



Multiplies the ratio. 



DinDEs the ratio. 



. Mullipluina or dividing both \ _ 

^ , , , , . I Does .\ot CHAitas the 

antecedent and conseaueni by y , , ,, 
.. „ . ^ " ( value of t/fe ratio. 

the same number, } •' 

The relations of ratio, antecedent, and consequent to each 
other are such, that if any two are given, the other may be 
found. Hence, the 

1. The antecedent -^ conneqvent = ratio. 

FobmulXb; ■( S. The antecedent -^ ratio — consequent. 
3. The consequeiit x ratio = antecedent. 

WRITTEN EXERCISES. 

'■ 364. Express ia the lowest terms the following ratios : 



. 21 to 147. '/-^ 



i. 84 to 60. 

5. ej. to 78. ■■ 

6. 3i to IftJ. 



10. The consequent is 16 an^ the ratio 2f ; find the ante- 
Bdent. ^1 '^<' ^ 



7. Jtof 

8. -f to ». ■ 

9. ito^ 




. Antecedent 14.5, ratio 3; find the consequent. / . 

. Consequent }, ratio } ; find the ant«cedenL 

, Antecedent ^ of f , consequent .75 ; find the ratio. 






15. 3 gal. to 2 <]t. 1 pt. 

16. 8 yd. to 9 inches. 

17. »1.68 to t.24. 



Find the ratio in loweat terms of 
L4. 1 mi. to laO rd. 18. 1 wk. 3 da. 12 hr. to 9 wk. 

19. 10 A. 60 sq. rd. to 6 A. 110 fiq.rd. 

20. 25 bu. 3 pk. 6 qt. to 40 bu. 4.5 pt 

21. 7 cwt. 40 lb. to 5 T. 8 cwL 
S2. Fiod the reciprocal of the ratio of 75 to 15. 

23. Find the reciprocal of the ratio of 2 qt 1 pt. to 4 gaL 
1 qt. 1 pt. 

PROPORTION. 

365. A projiortion is an equation in which each mem- 
ber ia a ratio ; or it is an equality of ratios. 

The eqoalily o( two ratios mny bu indicated by tile sign =, or bj ilio 
double coloD (: ; )' 

Tbiis. WB ids; indicate that the ratio of 8 to 4 is equal to that of flloS, 
Inajij of the following ways: 



This proportion, in any of ita fonna, is read, TheratioofS to 4 itequd 
ta the ratio of 6 to S.or. S Uta 4 MS iitoS. 

366. Since each ratio consists of two t«rms, every propor- 
tio|i must consist of at least four terms. Each ratio ia called 
a couplet, and each term ia called a proportional, 

367. The antecedents of a proportion are the Jirst and 
third terms ; the consequents are the second and fourth 



368. The extremes are the first and fourth terms ; the 
means are the second and third terraa. 

In the proportion 8:4 ; : 10 : 5, 8, 4, 10, aod 5 are the proporlianaU ; 
a : 4 la the first couplet, 10 ; 5 tbe tecond couplet ; 8 and 10 are the anM- 
eedenis, 4 and O are tlie eonsequenta ; 8 and S are the e:rtrfmee, 4 and 10 

When the two means are the aame number, that number is Boid I 
a me&n proportional betwoon the U 



369. A simple proportion \s an expre^on of eqnal* I 
ity between two simple ratios. 

ThuH, 4 : 8 = SJ : II, and 8 : 12 = 10 : IS are ittapit prvpi/rtUm: 

370. An eipreBeion of eqoaJit; betwt«n two ratios, ooe or 
both of which are compound, \i sometimes caKed a com- 
pound propoHion. 

TliuB, j- = l4:28i8a proportion, compoeed of b coropoimd mud 

eimpla ratio, and iaa.y be rend, 3 ■ 6 ie to 4 x 9 as 14 is to 28. equiTBleut 

to the simple ptopoTiiou IS : 3S = 14 : 'HH. 

371. The solution of problems in proportion depends upon 
the following 

Peinoiples, — I. The product of the extremes of a proportion 

is equal to tlie product of the means. 

IL Tlte product of the extremes, divided by either mean, luiU 
give the other mean. 

III. The product of the means divided ly either extreme wiU 
give the other extrime, - 

WRITTEN EXERCI SES. 

373. Find the term omitted, and represented by x, in each 
:of the following proportions ; 

1. 8 : 52 = SO : a;. 

2. 13 : a; = 1 : 144. 

3. a; : 20 = 120 ; 50. 

4. 180 : *4 = a; : 8. 
6. 2.5 :62.5 = 5:3:. 

6. tn5.35 : «,c = i : f 

7. 4i yd. : a: yd. = Si9J : JSTJ. 

8. X : 9.01 = 16.05 : 5.35. 
^ _ 10.05 
9.01 " "5.3y 



10. |y 



■3:4 

480: X 
■ 30 : 15 



= 40 : X. 
= 84 : 21. 



( 36 ; 48, 

\ 56 : 54. 

60-80, 

8: 3, 

6: 8. 






373. The proper arrangement of the terms in the form oi 
a proportion iu called the statement of the qiiestion. 

1. If 4 tons of coal cost fZi, wliat is the cost of 12 tons ? 

Explanation.— Since 4 T. 
ud 13 T. have the Bams 
u:iit value, they on be com- 
pared, and form one couplet *„ . , ^ 

of the proportion. For the $x = -■ ^ ■ = t72, Pbih. IE 
aame reflsoo, tS4, the cost of * 

4 tone, and fj. the cost of 13 tons, form the other conp'.et 



2. If 8 men earn $320 in J 
4da.7 

ESTLANAITON.— All 
the tennH in this exam- 
ple appear in couplets, 
except ^0, which has 
the same unit value as 
the required term, and 
la made the thirii term 



da., what will 13 men earn 



8 men : 13 men ( 

8 da. : 4 da. f ~ * 



fc;= - 



18x8 



= $340, PHiN.in.; 



of the proportion, and $z the fourth. 

The value of the required tenn in this example depends upon fi 
conditions : 1st. the number of men at work ; 3d, the nnmher of da|i>' 
they work. 

Consider each condition feparrUely, Bod arrange the terms of the 
unit value in couplfU. Then Snd the required term by Pbin. m. 

3. If 96 cords of wood cost *240. what will 40 corda coat! 

4. If 30 horses consume 86 tons of hay in 9 mo., how ma^ 
tons will 12 horses consume in 18 mootha? 

, Rule." — 1. Of the given numhers, make that the Ihird tert 
which is of the same kind as the answer, or number sought. 

3, Arrange the remaining numbers, two of a hind, ini 

couplets, in such a manner that the terms shall have Ike a 

ratio to each other as the third term has to the required lenot, 

3. Divide the product of the means by the given extremt, 

4 the quotient is the fourth or required term. 



K 1. IT tha tennB of any couplet are of different denomlnationB, they 
\t l>e roductxt ta the same deaomiaatloD. 

2. If tbe odd term Is a sompoand nitmber, it most be reduced to its 
lowest unit. 

3. It the divisor and dividend contain factors common to botb, cancel 



6. If 13 gallons of wine cost $30, what will 63 gallons coal ? 

6. If 9 bu. of wlieat make 3 bb). of flour, how many bai-reia 
i flour wiil 100 bu. make ? 

7. If ej bn. of oats coat *3, what will 9} bu. cost? 

8. What will 8;.5 yd. of cloth eoBt, if 1} yd. cost t.42 P 

9. If by eelliog S1500 worth of dry goods I gain $375.40, 
hat amount must I sell to gain $1000? 

10. What will Ui lb. of tea cost, if 3 lb. 12 oz. cost $3.50? 

11. If a speculator in grain gain $26.32 by investing $325, 
low much would ho gain by investing *2275 ? 

' 13. If 10 horses consume 1^ bu. of oats in 50 do., how 
many bushels will 5 horses consume in 90 da. ? 

13. If 18 men can build 42 rd. of wall in 16 da., how many 
men can build 28 rd. in 8 da. ? 
[ 14. If a man clears $?50 by hia busineas in 1 yr. 6 mo., Iiow 

iinch would he gain in 3 yr. 9 mo. at the same rate ? 

■15. If a certain husinesB yield $350 net proflta iu 10 mo„ 

I what time would the same business yield $1050 profits ? 

16. If $480 gain $84 interest in 30 mo., what sum will gain 
Bl in 15 mo. ? 

17. If 2J yd. of cloth 1| yd. wide cost $3.37^, what coat 
^yi., Hyd. wide? 

18. How much land worth *16.50 an acre should be given 
exchange for 140 acres, worth $24.75 an acre? 

19. K I gain $155.53 on $1728 in 1 yr. 6 mo., how much 
ill I gain on $750 in 4 yr. 6 mo. ? 

20. If 450 tiles, each 12 in. square, will pave a cellar, ho* 
(any tilos that aru in. by 8 in. will pave the same ?. 



CAUSE AND EFFECT. 

374. The terms of a proportion have not only the relations 
of magnitude, but also the relations of cause and effect. 

375. Causes, in computation, are things that produce 
Bumething : as, men at work, money lent, horses, time, etc. 

376. Effects are the resuJta of causes; as, worii done, 
interest drawn, cost, distance traveled, etc. 

377. Every problem in proportion may be considered as a 
comparison of two causes and two effects. 

Thiu. if 4 Ions OS a aiim will bring, when «nld. (34 as ui egt/i, 
12 touB »a s eiiUMS will bria^ fTi as an effetl. Or, if 6 lioraw as a atVM 
draw 10 tana aa an £jf«ee, Q horses ns a ea<i^ will draw 15 ions as an efftft. 

378. Since like causes prodace like effects, the ratio of two 
like causes equals the ratio of two like effects produced by 
these causes. Hence, 

1st cause : 2d cause = 1st effect : 2d effect, 

1. If 8 men earn $33 in one week, what will 15 men earn 
at the same rate, in the same time ? 

Explanation.— In tliia eiani- btatbmknt. 

pie an fff^ct ia re<|mred. The firat Ib[ C. M C. 1«i E. M & 

cause 18 9 men, the second cause g men : 15 men = t32 i *iE 
15 men, and Hincs Chej are like 

causes, they can be compared. ..„ ^^K 

The eflect of the first cause is f^" =: — ^— = $60 

13? named, the effpct of the eec- P 
ond cauaa Is %x- earned, or the 
rtquired term. Since like effeciB 

have the aainB ratio as their 1st C, 8 [ 182 let E. 

0aiwc3(378j,the«iusMmayforni ^ ;= 60 
the first, and tlie fjfretf the second 
couplet of the proportion. The required term is found b; Pais. IIL 



Or, Sd R. » I 15 ad C. 



J 



PROPORTION. 



239 



2. If 1240 gain 121 interest in 15 mo., what will $480 gain 
in^yr. 6 mo.? 



IstC. 2dC. 

1240 : 1480 
15 mo. : 30 mo 



.1= 



STATEMENT. 
IstB. SdJii. 



^ ^ $4^X_30^2_1 ^ ^3^ 



240 X 15 



$480 ) 
3Q[2dC. 

21 Ist E. 



$21 ; %x. 

Or, 2d E., X 
Explanation. — In this example, the i 240 

CRaaes form a c&mpotuid ratio, aud tue 1^ ^'» | -^^ 

required tenn is au extreme. Hence, 

the product of the means divided by the ^ ^^ *"^' 

product of the given extremes, gives the required tenn, $84, Pmn. III. 

3. If 6 compositors in 14 hr. can set 36 pages of 56 lines 
eachy how many compositors in 12 hr. can set 48 pages of 
54 lines each? 



statement. 



lita 9dC. iBtE. 

6 cmp. ! X cmp. ) _ j ^^ PP* 
Uhr. : 12hr. r ) 56 1. 



2dB. 
48 pp. 

541. 



2d 



c. I 



1st E., 



X 


4$ 


If 


H' 


H 





$$ 


U 



2dR 



IstC. 



x = ^ comp. 



Explanation. — In this example, the 
Moses and effects each form a compound 
nttio, and an ekmemt of the second cause is 
nqaired ; and the statement is, 6 compositors 14 hours is to a; composi- 
tors 12 hours as 86 pages of 56 lines each is to 48 pages of 54 lines each. 
Kow, since the requvred term is an element of one of the means, we di- 
vide the continued product of all the elements of the extremes by the 
continued product of all the given elements of the means. Prin. II. 

4. If 4 horses consume 24 bushels of oats in 12 days, how 
nany bushels will 20 horses consume in 8 weeks ? 

5. K 10 men can cut 46 cords of wood in 18 da., working 
10 hr. a day, how many cords can 40 men cut in 24 da., work- 
ing 9 hr. a day ? 

6. If by selling $5000 worth of dry goods, a merchant gains 
$456.25^ what amount must he sell to gain $1000 ? 



( 



PROPORTION, 

hSifft the Rtatement of problems by cause and effect, the 
reqitired term may be obtained as in tbe first method, by 
Pbin. II and III. 

But by the use of the vertical lim and cancellation, a method 
greatly to be preferred for its simplicity and brevity, the stale- 
mfiii of a problem iu the form of a proportion may be omitted 
by observing tlie following : 

Since x represents the required quantity, and may be either 
a cause or an effect, or an element of the one or of the other, 
ve have this 

RuLB. — 1. Write x alone or with its kindred elements, if ^ 
has any, first and always on the left of a vertical line, aiid 
its corresponding cause or effect on the rtbht. (74, Note 3,) 

8. Next, write the other cause and effect, each on the oppo- 
tite aide of the line from that on whicfi the first cause and effed 
are written. 

3. Cancelling equal factors on opposite sides of the line, the 
product of the remaining factors on the right, divided by tlie 
remaining factor or product of the factors on the left, willgin 
ihe required term. 

If any of the terms coDtaio mixed nambera, they Bhonld fint la 
cli&iiged to improper fractious, or tliu fnictional part to a decioi&L 

Solve, by either method, the following ; 

7. If 8 yards of cloth cost %Z\, how many yapda can 1» 
bought for J50 ? 

8. What win 87.5 yd. of doth cost, if IJ yd. cost tl.se? 

9. If 1 lb. i oz. 10 pwt. of gold may be bought for |36O.70, 
how much may be bought for $39.50? 

10. If 5 men reap 53.3 acres in 6 days, how many men will 
reap 417.6 acres in 12 days? 

11. If it cost t95.60 to carpet a room 34 ft. by 18 ft., hoif 
much will it cost to carpet a room 38 ft by S2 ft. with the 
same material? 



FROFORTIOfT. 



112. What sum ol money will produce 1300 in 8 mo., if $800 
odace $70 in 15 months ? 

13. How many ditys will 21 men require to dig a ditch 80 ft 
long, 3 ft wide, and 8 ft. deep, if 7 men can dig a ditch 60 ft 
long, 3 ft wide, and 6 ft. deep, In 13 daya ? 

14. What will be the cost of paving an open court 60.5 ff 
long and 44 ft wide, if 14.25 eq. yd. coat 434^ ? 

15. What will be the cost of a pile of wood 80 ft. long, 4 ft, 
mde, 4 ft high, if a pile 18 ft long, 4 ft. wide, 6 ft. high 
coat »30.24 ? 

16. If 36 ba. of wheat are bought for $44.50, and sold for 
^03.50, what is gained on 480 bu. at the same rata? 

H 17. If it cost $15 to carry 20 tons 1^ miles, what will it cost 
Rd carry 400 tona J of a mile P 

18. How many men will be required to dig a cellar 45 ft 
long, 34.6 ft wide, and 12.3 ft deep, in 13 da. of 8.3 hr. each, 
if G men can dig a similar one 22.5 ft. long, 17.3 ft wide, and 
10.33 ft deep, in 3 da. of 10.25 hr. each ? 

19. If a bin 8 ft long, 4^ ft wide, and 2^ ft. deep hold 
6?^ bu., how deep must another bin be made, that is 18 ft 
long and 3f ft wide, to hold 450 bu. ? 

20. How many daya will 12 men require to do a piece of 
work that 95 men can do in t\ daya ? 

21. If \ of an acre of land cost $60, what will 45} A. coat ? 
83. K $750 gain $203.50 m 4 yr. 6 mo., what sum will gain 

$155.53 in 1 yr. 6 mo. ? 

23. If it require 1200 yd. of cloth J wide to clothe 500 men, 
bow many yards which is \ wide will clothe 960 men ? 

34. If by traveling 6 hr. a day at the rate of 4J mi. an 
hour, a man perform a journey of 540 mi. in 30 da., in how 
many days, traveling 9 hr. a day at the rate of 4| mi. an hour, 
will he travel 600 mi. ? 

25. If 1 lb. 13 oz. of wool make 2iJ yd. of cloth 6 qr. wide, how 
many lb. of wool will it take for 160 yd. of cloth 4 qr. wide ? 



PARTNERSHIP. 



379, Partnership is an asBociation of two or more pe^ 
Bona under a certain name, for the transaction of business. 

The pereonB oaaociated are called pELrtnera, and the association is 
ctUled a oompanf , flrm, or house. 

380. The capital ia the money or property invested bj 
the partners, called also investment, qt joint-stock. 

I, latMrpOt 



381. The resources of a firm are the amonnta dne it, 
together with the ((ropei-ty of all kinds belonging to it ; oallisl 
also assets or effects. 

383. Tlie liabilities of a firm are ita debts. 

The net capital is tho excess of the rasoaresB over the liablimea. 

383. The gains or losses of a firm are apportioned among 
its members according to the following 

Phiitciplb. — The greater the cnpital and the longer it is in- 
vested, the greater is each partner's share of the gains or losses. 

WRITTEN EXERCISES. 

384. To apportion gains or losses according to capi- 
tal Invested. 

1. A and B engage in trade ; A rni-nishes 1500, and B $700 
as capital ; they gain $96 j what is each man's share ? 




s stock = ,»^ = A; *WxA = »«> A'sgsm. 
[ B'a stock = ,V(^ = ^ ; *9« X ft = tae, B"6 gain. 

ESPLANATIOS.— Since J500, A'« caintBl ia ^^ or ^ <if the wlktle capi- 
ta], Le 19 entitled lo ^j of the g*iii,«>(M. For a amilar reaaou, B^ 

Blmre is fi of the gain, or $5B. 

3. Three men engage in trade ; A pnta in tWTO, B 93780, 
and C $9860, uud they gain $7890. What is each partner's 
ahare of the profit ? 

« soLunos BT PBOPOBT«nT. 

I ( t6470 I ( «3d3d.45, A'a gain; 

I »20110 : ] $3780 > = »7890 : ■( M483.05, B'a gain; 
' \ 19860 ) ( »3868.49, C's g^n. 

The ratio of the whole capital iaTested to each partner'a share of tfa« 
same, ia equal to the raiio of the whole gain or loas to each partner's 
share of the gain or lose. 

We may also regard the whole capital as the Jiril came, and each man's 
ehare of the capital as the teeond mate, the whole profit or loce as the 
fira effect, and each man's share of the profit or loas b£ the aecond effcU, 
and solve by proportion, thus : 



MC. 



J20110 : 16470 = $7890 : S 



= J2538.45, A'a gain, etc. 



3. Three men trade in company ; A furnishes #8000, B 
112000, ant! C $30000 of the capital ; their gain is $1680. 
What ia each man's share ? 

4. Three persons ptirehaaed a hotise for $3800, of which A 
paid 11300, B $1000, and C $600 ; they rented it for $334 a 
year. What part of the rent should each receive ? 

5. A man failed in business for $30000, and bis availiible 
means amounted to only $13654. What will two of his 
creditors respectively receive, to one of whom he owes $3000, 

"" md to the other *1530? 



344 PARTNER: 

6. Four pcrBons engage in the lumber trade, and invest 
jointly *33500; at the expiration of a certain time, A's share 
of tijQ gain IB 83000, B'a $^800.75, C'a *1685.25, and D'sJlOli 
IIow much capital did each put in? 

7. A cargo of cora, valued at $3475.60, was entirely lost; 
\ of it belonged to A, J o( it to B, and the remainder to C. 
What was the loss of each, there being an insurance of 
»3512 ? 

385. To apportion g^ins or losses according to tbe 
amt. of cupital invested, aud the time it is employed. 

1. Three partners. A, B, and C, furnish capital as followa: 
A, *500 for 2 mo. ; B, S400 for 3 mo. ; 0, *200 for 4 mo. 
They gain ?6O0; what is each partner's share? 
500 X 2 = 1000 = iU? = i X ) ( *300, A'a share. 

400 X 3 = 1200 = \%%% = I X ^ JSOO = \ *240, B's " 
200x4 = _800 = ^oVff = A X ) ( *160, O'a " 

3000 

EZPLANATtON. — The gain of each pariner depends i^pon two elementa, 
viz., Che amount of his cnpital, and tbe tiirit It Is employed. Heoce, 'Caa 
QBH of the wholo capital ia c<iual to the nse of $3000 for 1 mo. ; and A 
ahoald receive \, B f, aod C -^ of the gaio respectively. 

We may also tiolve by proporlion, the eaxiMi being compounded of tlw 
twi elementB, capital and lime. Thus, 

83000:tl000 = $600^^200, A'ashare.etc 

Bulb. — Multiply each partner's capital hy the time it is in- 
vssted, and consider (he products as their capitals, and proceed 
as in Art. 384. 

2. Smith, Banks & Co. gain in trade 18000. Smith fnr- 
nished «12000 for 6 mo., Banks $10000 for 8 mo., and Crane 
18000 for 11 mo. Apportion the gain. 

3. A, B, and enter into partnership. A puts in 1357 for 
5 months. B *371 for 7 months, and C «154 for 11 months, 
uad [hey gain *347.20. What is each one's share ? 




INVOLUTION. 245 

4. Three men hire a pasture for 155.50. A put in 5 cows, 
32 wk. ; B, 4 cows, 10 wk. ; and C, 6 cowb, 8 wk. What ought 
each to pay ? 

5. Three men took a field of grain to harvest and thresh 
for \ of the crop ; A furnished 4 hands 5 da., B 3 hands 6 da., 
and C 6 haods 4 da. ; the whole crop was 37:^ bu. What was 
each man's shure ? 

6. A and B engaged in trade. A put in $4^00 at first, and 
9 mo, afterward Ii200 more. B put in at first $1500, and at 
Uie end of 6 mo. took ont 4500. At the end of Ifi mo. their 
gain was $772.30. What was the share of each ? 



INVOLUTION. 

386. A power of a. nnmber is the numher itself, or the 
product of equal factors, each of which is that number. 

Thus, 37 iB the product of 3 x 3 x 3, ur 3 takeo 3 times as a factor, 
ence, 27 ia a jiuimt- of 3. 

387. Involution, is the process of finding any power o( 
'a number. 

388. An exponent of a power is a number used to de- 
mote the degree of a power. It is written at the right, and a 
'little above the number. Thus, 

3' or 3 = 3, the first power of 3. 

3* = 3 X 3 = ^, the second power of 3. 

3« = 3 X 3 X 3 = 37, the third power of 3. 
3* = 3 X 3 X 3 X 3 = 81, the fourth power of 3. 

The square of a namber Is its teeond power, or the product of two 
equal factors. 

Tbe cube of a number is ita thiTCt power, or the product of thret eqoal 
factors. 



WRITTEN EXERCISES. 

389. To And any power of a srlven number. 

1. Find tiie tbird power of 24. 
SoLtTios.— S4' = 24x^4x24 = 13834. 

2. Find the square of 37. Of 42. Of 56. Of 75. 

3. Find the cube of 15. Of 18. Of 43. Of 54. 

4. What isthcTalneof 63=:" Of4S=? Of 32'? Of 12'? 
A common fraction is raised lo any power by involuiny eae4 

if its terms. 

5. What is the third power of J ? 



I 

i 



80LUTI01l.-([)> = tx|xS 



5xSx5_ 6» 185 



Role. — Take the given number a-i many times as a/actor a» 
there are units in the exponent of the power. 

Involution may sometimes be facilitated by means of the 
following 

Principlk. — The sum of the exponents of two powers of the 
tame number is equal to the exponent of the product of thou 
powers. 

Thna, 2'x2'=3>i for a'=3xS, and a'=2 x3x2; Lance 3'x2«=2.2 

Wliat power of a number \b produced bj multiplying its square bj 
Its ctt1>eT llB first power, equare, a.id cube? Its cube by ita culie! 

6. Find the squares and cabes of the numbers from 4 to 16 
inclusive. 

7. Find the aquarea and cubes of J, J, -^ Hj *nd ^i- 

8. Find the squares of 1.05, .08, 4.8, 2.36, aod .007. 

Find the required poiter of the following: 

9. 25.4'. I 12. (H)*- [ 15. .0343'. i 18. (182^)'. | 
10. 106*. I 13. (f)». 16. .05*. 19. (4.07i).* 



11, {iA^f. I 14. (2^)=. I 17. 36, 




mVQLUTION. 

300* To And the square of a nuiulier lu terms of its 
WHS aud nnits. 

1. Find the square of 3? in terms of ita tens and nnits. 



ExPLANATiOH. — The product 
ofaO+7bj7i8 30^7+T',iindthe 
product of 20 + 7by 20iHS0' + 3O 
v7; hence, 30' + 3x30x7 + 7'. 
■Wiiich ia the sum of these partial 
productii, ia the square of 30 -i- 7 or 
S7. 



20 + 7 
30 + 7 



, 30x7+7" 



739 = 20' + 3x20x7 + 7' 



Peinciple. — TJie square of a number consisting of tens and 
units is equal to the square of the tens, plus twice the product 
of the tens by the units, plus the square of the units. 

Using t and u reapectiTcly to denote the tens and units of 
Biinmber, we have the 

[ rOKMULA : ^+2X/XM + M= = (i + uy. 

Geometrical Illustkation. 

Let ABCD be a aqaare, each ride of which la 
t7 ft., and draw the lines as repreaented in the 
flgare. It ia evident that in the eqaare ABCD 37" 
is equal ta the auiu of two squares, ooe of which 
is the square of the letis 30% the other the square 
of the nnlta T, together with two rectangles, each 
of whose areas is 30 x 7. 

2. Find the square of 37. 

b^= SC = 

ixtxu = 2x30x7 = 






In like manner, find the square 
8. Of 48. I 5. Of 98. 1 7. Of 105. 
14. Of 56. I 6. 01125. I 8. Of 225. 



= 37*, Pein. 



9. 01197. 
10. Of 342. 
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INVOLUTION. 



391* To fiud the cube of a number in terms of its 
tens and units. 

1. Find the cube of 35 in terms of its tens and units. 



26« = 
25 — 



20« + 2x20x6. + 5* 

20 + 6 



25»x 5= 20»x5 + 2x20x5» + M 

25«x20 = 20«-f 2x20^x5 + 20x5* ' 

25»=: 20«-f3x20»x5 + 3x20x6« + 5» 

ExFLAiTATiON.— The fquMTt of 25 io 20^+2 X ao X 5+6* (300.Pbiv.)> 
Multiply this square by 20+5; the product is 2O*+8x2O>x5+8x20xS* 
+ 5*, which i0 the euJtit of 25. 



Pbinciple. — Tlit cube of a number composed of tens 
units consists of four parts: Ist, the cube of the tens; 2d, 
three times the square of the tens multiplied by the uniUl 
3d^ three times the tens multiplied by the square of the uwii\ 
4th, the cube of the units. Hence, 

Formula: (r-f- uY = /» + Sx/^xw + 3x/xi«* + tf». 

2. Find the cube of 46. 

^8 = 40« = 64000 

Zxt^xu = 3x403x6 = 28800 
3x^x^2 = 3x40x62= 4320 

68 = 216 



w8 = 



468 = 97336 



3. Find the cube of 34 in terms of its tens and units. 

4. Find the cube of 45 in terms of its tens and units. 

Eaise to the third power the following numbers : 



5. 64. 


8. 182. 


11. 9.4. 


14. .063. 


17. f 


6. 72. 


9. 236. 


12. .75. 


15. 3.50. 


18. H. 


7. 125. 


10. 1.52. 


13. 87i. 


16. 45f 


19. H- 




The volnme of the cube mnrked A. 
Jhg. 1, ie 30> ; the volume of each of 
tiU rectangular Bolida marked B ia 20 
B, or 30' X 5 ; the volume of each 
rftbe rectangular aolida marked C, in 
Big. 3, isa0x5x5, or20x5*; andlhe , 
Tolnine of the small cube marked D is i 
It is evident that If all these solids I 
put together bh repreBentad in 
Jig. 3, a cube will be formed, each edge of which ia SI 

Find the value of each of the following expressions: 

80. 4.6» X 3o». I 33. 8" -^ .4096. 

81. 6.75* — (ri)'. U. 2.5" X (123)1 
33. -Jof (t)»x(3j)*. I 35. (7.6)' -i- (li)». 



EVOLUTION. 

392. The root of & namber ia either the number itself, 
■ one of ita equal factors. 

393. Eoolntion is the process of fiadiDg a root of a 
^mber, and ia the cosrerse of involution. 



394. The reidteal sign is V , oi a. fr actional e^ponmt. 

A small figure called tlie indei:, writti 
notes the root. Afraetional tvponent ii 
e<iuiviilent to y'lB ; «4" tc) y'M. 

Tli£ aumeiator at tlie exporieiit indicaties a power, and die di 
tor a rofiL Thus, Si is equivalent to •^/Si*. 



SQUARE ROOT. 

395. The square root of a number is one of its two eqnal 
■ lactore. Thus, the square root of 81 i8 9, since 9 x 9 = 81. 

Peinciples. — I. The square of a nmnher contains twice ax 
many figures as the number, or twice as many kss one. Thua, 
1» =1, 10'= 100, .05' = .35, 

9' = 81, IOC = 10000, .05> = .0036, 

W = 9801, lOOff* = 1000000, 8.5' = 6.35. 



n. If any perfect square he separated into periods of tm 
figures each, beginning with units' place, the number of periods 
will be equal to t}ie number of figures in the square root ofthtU 
number. 



If the number of fignrea ii 
Till contain onlj one figure. 



the nnmber U odd, the left-hand pi 



WRITTEN EXERCISES. 

396. To find the aquare root of a numben 

1. Find the square root of 739. 
fl + ixtxu + u^ ■ 



-- 7,29 { 20 + 7 = 

= 400 



SxiXM 



SQUARE ROOT. 
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EzPLABATIOir. — Since 729 has two periods, ita sqiure not lias two 
figures (Pbdi, 11). Bince 29 c&ddoI be %. part of the teoa, the l«ua of Iha 
root must be fouad ftom the Gist period 7. 

The g^reatest nainber of tuns whose sqoAre U <wnt^ned in 7 is 3. Sub. 
trartJDg the Hqonre of 2 teus from T29, the reiuaiiider is 3S9. This 
renuLJailer is ompoeed of ttcice the product of the lem of the root t^ the 
units, and the square of the (udts (UBOl- Ileoce, if 339 be dii-ided b; 
41), which is tieiM tbe teiu of the root, the qnotient 7 wiil be either «iU3l 
to the uuila' figiire of the root.or greater. Subtiactiog 3 x 20 k T + <*.>'! 
(40 + 7)x7, from 329, notbiug remains. Heoce. 
37 is the required root. 

la practice, the work ma; be abridged as fol- 

tn this example, 40 is the partial or trial divi- 
wr, and 47 the eonipleU ditiior. 



7,29 ( 27 



47 ) 329 
329 



Geometrical Esplanatios of Squahe Root. 
, Find one side of a square whose area ia 729 sq, ft. P 




Let Fig. 1 represent a square whose area is T 
■qoara feet. It is required to find the leogtb of o 
ride of this eqosre. 

Since tbe area of a square is equal to the sqns 
of one of its sides, a side may be found bj extracting 
the Bqoare root of the area. 

Since 739 consists of two periods, ita square root 
will cou^et of two figures. The greatest numlier of 
fan* whose square is contained in 700 is 2. Hence the length of tbe side 
of the sqaare is SO feet plus the uniin' fignre of tlie root. 

Hemoving the fKjuare whose side is 20 ft. and whose area Is 400 sq. ft, 
there remuna a surface whose area is S29 sq. ft. (Fig. 
8), This remainder consists of two equal rectangles, Fio, S. 

each of which is 30 ft. long, and a square nhoee 
ride 1b equal to the width of each rectangle. The 
nnlta* figure of the root is equal to the width of one 
of those reclangles. 

The area of a rcftangle is equal 1o the product 
of its length and width (2 15); faence,if tbesreahe 
divided bf the length, the quotient will be the 




width. Now. Blnee the two reclanglea cotil&ln the greater portion of tbe 
839 aq. A., 3 K ZO or 40, the length of the two rectangles, may be used u 
a trial divisor to Snd ihu width. Dividing 339 b^ 40, the qnoUont ia ^ 
But this quotient is too large for the width of the rectangles, tbrif 8 



1. ft. Hec 



IQ aq. It. 



3 will be40<8 + 8<or384sq. ft. Takfa^ 
eclanKles, the urea, of Fig. 3 is 40 x ' 
r 37 (i. is tliB length of a side of the eqiu! 



o figarea. it maj be foaitd b; a simi- 
lar proceas, as in the foDuniag example, where it will be Been that the 
partial divisor at each step is obwiued bj doubling that part of the root 
already found. 

3. Find the square root of 186624. 

18,66,24(400 + 30+3 = 433 
16 00 00 
400x3 + 30 ^830)3 66 34 In practice, thus: 
2^9 00 18,66,24 ( 433 

400x3 + 30x3 + 3 = 863 ) 1734 16_ 

13 ) 266, etc. 



n34 



KuLB. — 1. Separate the given mimber into periods of two 
figures each, beginning at the tinits' place. 

2. Find the greatest number whose square is contained I'a 
the -period on the left ; this will ie the first figure in the root. 
Subtract the square of this figure from the period on the left, 
and to the remainder annex the next period to form a dividend. 

3. Divide this dividend, omitting the figure on the right, by 
double the part of the roof already found, and annex the quo- 
tient to that part, and also to the divisor; then multiply the 
divisor thus completed by (he figure of the root last obtained, 
and subtract the product from the dividend. 

4. If there are more periods to be brought down, contitu 
the operation in the same manner as before. 



If a cipher occor in the root, annex m. cipher to the trial divisor, and 
knotber period to the dividend, and proceed as before 

2, If there ia a remainder after the root of the Inat period is found, 
LDDex periods of ciplieraaiid continue the root to as mauj decimal places 
IB are required. 



Find the square root of 

3. 1296. I 5. 2916. 

4. 2i01. I 6. 5625. 



7. 11449. 

8. 20736. 



9. 125.44. 

10. 207. 36. 



The square root of a fraction may be found by extracting 
\ ihe square root of each of its terms. 

If either term of the fraction is nn imperfect equare, or the number ia 
a mixed number, reduce to the decimal form before extracting the root. 

Find the square root of 

jB^. 33. v^i369 + -y/iage: 

16. 10795.21. 20. JHf 24. (2.8f-^V'-117649. 

17. 196.13G9. 31. nj. 
39. 7.2. 



11. 


9.3035. 


13. 


31036. 


13. 


11881. 


14. 


104976. 



25. ^. > 

V3^ 



^/9"» 



18. .001225. 

Extending to 4 decimal places, find the 

26. -v/3. I 27. a/S. I 28. V8. | 29. ^12. | 30. V26^ 

31. A Bqaare field containB 1016064 square feet. What is 
the length of each side? 

33. A field is 208 rd. long and 13 rd. wide. What is the 
length of the side of a square containing an equal area ? 

33. If 251 A. C5 sq. rd. of land are laid out in the form of a 
square, what will be the leugth of each of its sides? 

34. A circular island contains 21170.35 sq. rd, of land. 
What 18 the leugth of the side of a square field of equal area? 

35. If it cost ?313 to enclose a field 316 rd. long and 24 rd. 
wide, what will it coat to enclose a square field of equal area 
with the same kind of fence ? 

36. If an army of 55225 men be drawn up in the form of a 
Bquare, how many mou will there be on a side ? 



i 




Applications. 

397. A triangle is a plane figure having three sides a 

three angles, as A, B, (J. 

A right triangle ia & trmugle hadng one 
riglit anpiti, aa at C. 

The base is the side on which it stimdB, 
M AC 

The perpendicular ia the ude forming a 
right angle with tlie base, as BC. 

The hypotbeDUSe is the side opposite the right angle, 

398. The following principles relating to rigfil-angled tn- 
angles have been eBtablished by Geometry : 

Principles. — I. The square of the 
hypothenuxB of a right-angled triangle 
is equal to the sum of the squares of 
the other two sides. 

II. Thesquareofthehase,orofthe 
perpendicular, of a right-angled tri- 
angle is equal to the aquare of the 
hypothenuse diminished by the square 
of the other side. 




{1. ^/Bas^ + perpendicular' ^= hypothenita- 
2. "^ Hypothenus^ — bas^ = perpendicular, 
3. VBgpothenus^ — perpendicular^ = hast, 

1. The base of a right-angled triangle is 12, and the per- 
pendicular 16. What is the length of the hypothenuse ? 

2. The hypothenuse of a right-angled triangle ia 35 ft., and 
ths perpendicular 28 ft. What is the base ? 

3. The hypothenuse of a right-angled triangle is 53 yd, 
and the base 84 feet. Find the perpendicular. 

4. If the gable end of a house 40 ft. wide is 16 ft. high, 
what is the length of tho rafters ? 



The foot of a ladder ia 15 feet from the base of a baild- 
ig, and the top reaches a window 36 ft. above the base. 
What is the length of the ladder ? 

6. A hne reachmg from the top of a precipice 130 ft. high, 
on the bank of n ri?er, to tlie opposite side is 380 feet long. 
I^ow wide ia the river ? 

CUBE ROOT. 

399. The cube root of a number ia one of the ikree 
^nal factors of that number. 
Thus, tlte cube root of 1S6 is 5, eioce 3x0x5 = 13S. 

PaiNCiPLEa. — I. Tlie cube of a number contains three limes 
\ many figures as the number, or three times as many, leas 
le or two. Thus, 

P = 27 10» = 1,000 .5' = .135 

P= 739 100^= 1,000,000 .058 = .000135 

|» = 907,399 1000= = 1,000,000,000 2.58 _ 15.635 

f~ Bence, 

II. If any perfect cube be separated into periods of three 
figures each, beginning with umt^ place, the number of periods 
will be equal to the number of figures in the cube root of that 



mber. 



EXERCISES. 



^4:00. To find the cabe root of a namber. 

. Find the cube root of 405224. 
< + 3x(»X« + 3xixM> + M3 = 405,834(70 



3 X /" X M + 3 X f X li' + K* 

3x^ = 3x70' = 14700 



The preceding work may bo abridged as follows: 

405,224 ( 74 
?» = 343 



f ABTiAL DmaoH, 3 X 70^ = 14700 
3 X 70 X 4 = 840 



Complete divisor, I555G 



02 234 



Eifijj;atios. — Since 403334 conEisfa or two periods, its cnoe wot 
will cooeiBt of two figures (31)0, Fbin. II). Since 324 cannot be a part 
of the cabe ol tlie tens of the root, the first figure pf the root must be 
found from (he first period, 405. The greatest numbar of (<n» wbow 
cube is contnlned in 405000 m 7. Subtracting the cube of 7 tens (rom 
the given number, the remainder is 63334 TbiB remainder is equ&I to 
the product of lliree times the square of tbe tens of the root by the uuiu, 
plus three times the product of the tena bj the squarB of the units, pins 
the cube of the units (400). 

If the remainder 03334 be divided by 3 x 70* or 14700, the quotient, 
which la 4, will be the units' figure of the root or a figure greater than 
the units' figure, Sabtmcting 74'from the given number, the result isOi 
hence 74 is the required root. 

Instead of cubing 74. tbe parte which make up the remaiudBr 62S34 
mar be formed and added thus : 



SxCxM 



x70'x4i=5i 



1 factor in the three parts which make np tl 
remniuder, theae parte maj be combined thus : 



In this cTfample, 14700 is a partial 
plcte dimtoT. 



16556 !< 4 = 82324. 
r trial divitor, and 15536 is a 



Geometrical Explanation of Cube Root, 



What ia the length of the edgG of a cube whose t 
ibZiH cubic feet f 




Let Fig. 1 represent a cube wlioae volume ia 405324 cu. ft. It la n 
^Ired to And the length of the edge of tliis cube. 

Since the volnmp of a cube is equal to the cube of one of ite edges, b 
tige may be found by exlractiug the cube root of tlie volume. 
Since 405324 conaiBtB of two periods, its cube root will consiat of two 

The greatest number of lens whose cube is conlained in 405234 ia 
i, the length of the edge ot the cube \b 70 ft., plus tha units' figure 
irthe root. Removing the cub« whoae eilge is 70 ft. and whose volume 
s 343000 cu. tt,. thera reinaina a solid whose volume is 82334 cu. ft., 
Rg, 2. This remainiler eonsiats of nolids similar to thoBu marked B, C, 
lind D, in Fig. 1 and Fig 2 of Art. 301. 

The volume of n rertaugulnr sfilid ia eijuiil tn the product of the are» 
jtf its biiie by its height or thickness (222'! : hence, if the volume be 
illvided by the area of the base, the quotient will l>e the thickness. Now 
9 the three equal rectangular solida. each of which is 70 ft. snuare, 
fiad whose thickness is the units' figure of the root, contain the {rreater 
jBPt of the 63224 co. ft., 8 x TO", or 14700, tnay be used as a trial divisor 
to find the tliickneas. Dividing 63334 by 14700. the quotient is 4. 
Bub qaolient mav he too Inrpe. To test it, find the volume ot Fig. 9, 
■onBiderlng4ft. as the thicknes.". Thus, 3t70=»4 + 8x70x4' + 4 
W294. Hence. 4 ft, ia the true tbichnesa, and 74 ft. the length of the 
e of I, cube whose volume ia 405324 cu. ft, 



If the cube root eontainB more than two Bgnrea„it may be found by i 
ainiilar proceBS, as in the following eiample, where it will be seen tbtt 
the partial divisor Bt eacli step is equal lo three timea the square of tiul 
part of the root already found. 

2. Find the cube root of 12812004. 



ABRIDGED BOLCT 


ION. 

2' = 

1300 

180 




13,813,904 ( 234 


iBT tahtial ditiboh, 3 x 2(P = 

8x30x3 = 

8« = 


481S 
4167 


1st complete DmsoR. 

ao pASTTAL DiviBOR, 3 X sac = 

8x330x4 = 
4' = 


1389 

158700 

2780 

16 


645904 
645004 



Sd comtletk divisor. 



EuLE. — 1. Separate the given number into periods of three 
figures each, beginning at the iiiii/s' place. 

3. Find the greatest number ivhose cube is confained in tki 
period on the left; (hisioiU be the first figure in the root. Sub- 
tract the aibe of this figure from the period on the left, and la 
the remainder annex the next period to form a dividend. 

3. Divide this dividend by the partial divisor, which is S 
times the square of the root already found, considered as ieia; 
the quotient is the second figure of the root. 

4. To the partial divisor add 3 times the product of the sec- 
ond figure of the root by the first considered as tens, also tht 
square of the second figure, the result will be the complete 
divisor. 

6. Multiply the complete divisor by the second figure of ^ 
root and subtract the product from the dividend. 



6. If tkjn are more periods lo be brought down, proceed as 
before, using the part of the root already found, the same as 

the first jigure in the precious process. 

1. If a. cipli^r aermi in the root, annei two dpbere to the trial divMor, 
and another period to the divideiid; thea procetd as iwfore, uuesing 
both cipher and trial figore to the root. 

2. ir there ie a remainder after the root of the lost period is found, 
annex periods of ciphers aad proceed an before. The Ggajes of tho rool 

('kua obtained will be (Udmaii. 
The cube root of a fraction may be found by extracting the 
cube root of the numerator and the denominator. 

In eitractlnii- the cube root of dtcimiU nambers, begin at the units' 
place and proceed both toward the left and the right, to Hparate into 
Qerioda of three figures eath. 



Find the cube root 
. Of 15635. 
I 4. Of 166375. 



5. 0(389017. 

6. Of 571787. 



7. Of 44361864 

8. Of 4080659192. 



Extract the cube root 



9. OffS^a. 
10. Offfln- 



11. oi^. 

12. Ofl6G|. 



13. Of .091125. 

14. Of 12.812904. 



Find the value to 3 decimal places, 

15. Of v^2. I 16. Of \'~i. \ 17. -^6. 



I 18. 9*. 



19. Of 24.8 + ^103.823 x (.135)*. 

20. Of ^16* -^ -5^64 — (4 X ■v'^2). 

21. What is the length of the edge of a cubical box that 
kmtains 46G56 cubic inches ? 

22. How many square feet in the surface of a cube whoso 
ilume is 91125 cubic feet ? 

23. What is the leugtli of the inner edge of a cubical bin 
Lt contains 150 basheU of grain ? 



GENERAL REVIEW. 

TEST GXERCrSES. 

401. :. Whiit eoat 5 T. 14J cwt. of liay, at liej per ton! 

2. What decimal of a rod is 1 ft. 7.8 in, ? 

3. Tlie difference between ^ and J of a number is 10; what 
1b the number ? 

4. Find the value of a farm, j of which is valued at (1575. 
.5. Find tlie cost of 1 Cd. of wood, if i of 5J Cd.coBtt 

of »3S. 

6. What is the least number of acres in a farm that can be 
exactly divided into lots of 10 A„ 14 A., 16 A., or 20 A. each? 

7. What will 115 lb. of hay cost, at ¥iO per ton ? 

8. A farmer sold 2 loads of corn, weighing 3353 lb. eacb, 
at $.98 per bushel. What did he receive ? 

9. How many rods of fence will enclose a farm 1 mrle sq-? 

10. The roof of a house ia 43 ft. long, and each side 20 ft. 
6 in. wide. Find the cost of roofing at M.62J a square. 

11. If a buahel of barley cost t.80, what will 20 bu. 3 pL 
6 qt. cost f 

13, How many acres in a field 5^ rd. long, and 24,6 rd. 
wide? 

13. If 154 bu. 1 pk. 6 qt. cost 1173.74, what will 1.5 bn. 
cost? 

14. How many perches of masonry in the wall of a eellsr 
80 ft, square on the inside, 8 ft. high, and H ft. thick ? 

la. If IJ cwt. of sugar cost *12J, how many pounds can be 
bought for f93J, at the same rate? 

16. A dealer bought 340000 ft. of lumber, at tl5.90 per M, 
and retailed it out at Jaj per C. What wa-s his whole gain? 

17. What would a man lose, who owned .15 of $8000 wortil' 
of dry goods, .375 of which were destroyed by fir 



orttj 
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18. What is the interval of time between March 20^ 21 min. 
)^t 3 o'clock p. M., and April 11^ 5 min. past 7 o'ciock a. m. ? 

19. Find the dimensions of a cubical cistern holding 2000 
SalloDs. 

20. A cistern measures 4 ft 6 in. square, and 6 ft deep; 
how many hogsheads of water will it hold ? 

21. Beduce /j| -i- ^j x ^ of | to the form of a decimal. 

22. If I lend a neighbor $200, 6 mo., how long ought he 
lend me $1000 to balance the favor? 

23. Bought B. B. stock to the amount of $2356.80, and 
found that the sum invested was 40^ of what I had left 
What had I at first? 

24. 20^ of I of a number is what per cent, of f of it? 

25. Bought merchandise for $2250, cash; for what sum 
must I draw my note at 3 mo., so as to obtain that sum at 
the bank, interest at 7^ ? 

26. What part of any sum equals the interest of it for 5 yr. 
4 mo. at 9^ ? 

27. A house that is 50 ft long and 40 ft. wide has a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a lafter reaching from a comer of the building to the vertex 
of the roof. 

28^ Find the length of a rafter reaching from the middle 
of one side to the vertex. 

29. Bought merchandise as follows: July 3, $35.26 ; July 4, 
t48.65, on 30 da.; Aug. 17, $6.48; Sept 12, $50. What is 
due on the account Oct, 12, interest at 9^ ? 

30. What sum must be invested in stocks bearing 6J^, at 
1055^, to jproduce an income of $1000 ? 

31. Find the face of a note drawn at 4 mo., the proceeds of 
Which, when discounted at bank at 7J^, is $875.50 ? 

32. If a piece of land 40 rd. long and 4 rd. wide make an 
acre, how wide must it be to contain the same, if 25 rd. long? 



33. The ebadow of a tree measures 42 ft. ; a stuff 40 in. in 
length casta a shadow 18 in. at the eame time. What is the 
height of the tree P 

34. If *500guiut50inljr., iu whattimewilU96Ogain$60? 

35. A person exchanges 350 shares of 6% stock, at 70%, for 
stock bearing 8%, at 120jg; what is the dilference in hia 
income ? 

36. Received t33.25 interest on a sum of money loaned 5 yr, 
preTions, at 7^. What was the sum lent? « 

37. How many sq. ft. of boards will make a box and coTtf.J 
24 ft long, 6 ft. wide, and 4 ft. high, outside measnrement. t 

38. What will be the cost of a pile of wood 30 ft. long, 
10 ft. wide, and 7 ft. 6 in. high, at J3.60 a cord ? 

39. What amount of money must I invest at 6% to receive 
an annual income of tl390 ? 

40. A bin 20 ft. long, 8 ft. wide, and 3 ft. 6 in. deep is fall 
of wheat What iB its value, at $1,28 a bushel ? 

41. May 10, 1883, I borrowed ^6840, with which I pur- 
chased flour at $5.70 a barrel. June 21, 1884, 1 sold the flour 
atl6.62i a barrel cash. What did I gain by the transaction, 
interest being reckoned at 6% ? 

42. A floor 52 ft. long by 35 ft. wide ia to be covered with 
carpeting 2 ft. 4 in. wide. Fiud the length, and the cost, at 
llj a yard, no allowance being made for waste or matching. 

43. Bought tea at t.90 a pound. What must I ask per 
pound to abate 10^ and still make 20% ? 

44. What should be disooiinted for the present payment of 
& note for 1430, due in 1 yr. 6 mo., money being worth 51 
per cent. ? 

45. What will be the cost of digging a cellar 41 ft. 3 in. 
long, 33 ft. wide, and 8 ft. deep, at .48 a en. yard? 

46. Bought a hogaboad of molasses for $28, and 7 gaL , 
leaked out ; at what rate per gallon must the remainder be 
sold to gain 30^? 



47. What Bum inTested in stocks at 105, bearing G% int, 
will produce aii income of 11050 a year? 

48. In 1 yr. 4 mo. *311.50 amounted to $336.43, at eimpla 
interest. What was th^ rate %? 

49. B and C trading together, find their stock to be worth 
♦3500, of which C owns $2100 ; they have gaiuud 40^ on their 
first capital. What did each put in? 

50. What is the value of fi^ + -]-) -=■ 4.23 ? 

51. Wliat is a load of wheat worth, weighing 2430 lb., at 
11.20 a bushel "r* 

52. Bouglit 42 shares 111. Cent. R. R. stock at 86, and aold 
the same at a premium of \%\%. What was the gain? 

53. What will it cost to insure a factoiy valued at 821000, 
at ^%, and the machinery, valued at *15400, at \% ? 

54. The pedestal of a certain monnment ia a cubic block of 
granite, containing 373348 cu. in. What ia the length of one 
of its sides ? 

55. What is the amount of $200 for 8 yr. at &% comp. int ? 

56. Paid *148.353 for 9728 ft. of lumber. What was that 
per M. ? 

57. Bought goods for $1370, on 3 mo, credit ; sold the same 
at an advance of 25^ of the cash value, and took in payment 
$350 cash, and the balance in two notes of equal amount, one 
at 3 mo., and the other at 6 mo. Reckoning discount at %%, 
what was the net gam ? 

58. If by workmg 6^ hr. a day, a man can do a job in 12^ da., 
how many days will be required if he work 8| hr. per day ? 

59. An open court contains 40 aq. yd. How many stones, 
9 in. square, will be required to pave it 1 

60. A merchant bought goods to the amount of $1000, and 
gave Lis note, da'^d Jan. 1, 1882, on int after 3 mo. ; 6 mo. 

[ after the note was given, he paid $560, and 5 mo, after the ■ 
■'first payment, he paid $406. What was due Aug. 23, 1884 8 



Oft. 
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61. Bought a horse for 9350, imd sold him for $300. What 
paxt of the cost was the ffain ? What per cent. ? 

62. Find the value of a piece of laud 60.Q rd. loDg and 30.i 
rd. wide, at $45.75 jm acre? 

63. Sold CU bn. of oats at $.42 ; 40 bbl. of flour at $8, 
and 5G bu. of com at $.58. Make out the bill, adding Ijj 
for cartage, and deduct 3% for cash. 

64. How many busheJa of wheat in a car-load of 18 tojuT 
How tDanj barrels of beef or pork ? How many barrels of 
flour ? 

65. Wliat is the value of a pile of wood 200 ft long, 40 ft. 
wide, and 10 ft high, at ta.35 a cord ? 

*''*'^ij. What IB the capacity of a cistern 4.5 ft. square, 
10.5 ft. deep ? 

67. Bought a farm for $2964.13 ready money, and sold it 
again for $3665.20, payable in 1 year, 6 mo. What would be 
gained in ready money, diaeounting at the rate of 8% ? 

68. How many tons of ice can be stored in a building 00 ft 
^ by 70 ft. by 20 ft, a cubic foot weighing 55 lb. ? 

69. What is the value of a piece of land 40| rd, long, and 
l&i rd. wide, at $32.50 an acre ? 

70. For what sum must a bank note be drown, at 60 da., to 
net $1200, when discounted at 5%? 

C:::ai. what win 48 bu. 46 lb. of wheat cost, at $1.65 a bn. ? 
73- What is the present worth of a debt for $1500, oq 
which $575 is to be paid in 10 mo, and the remainder in 1 jr. 
3 nio., the rate of interest being 6^ ? 

73. How large a draft can be purchased for $436.60, ex- 
change being at 1^^ premium? 

74. If 30 men can do a piece of work in 11 da., how many 
men can do another piece of work 4 times as large, in J of the 
time? 

. 75. How many rods of fence will be required to inclose 
10 acres ot land in the form of a square ? 
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70. What is the leugtli of one edge of a ciBtern m cubical 
form, the capacity of which la 3744 cubic feet? 

77. Jonea bought m Boston, merchaDdise to the amount of 
93>^64 cash. Not having the mouey, he gave his note, paya- 
ble in tiO (lays, with grace. Discount being at Cg, what was 
the face of the note ? 

78. How many cedar rails 9 ft. long will be required to en- 
close a field one-half of a mile square with a fence (J raila 
high, the rails lapping 6 in., and what will be the cost, at 
$60 per thouBimd ? 

79. In what time will $627.50 loaned at t% produce as 
much interest OB $3510 will produce, at Z\% in 1 yr. 8 mo. ? 

80. If 110 worth of provision serve 7 men 4 da., how many 
days will the aamo provision serve 12 men ? ^ ■ 

61. Id what time will $1600, at 6^ interest, amount to 
12000 ? 

83. If a farm of 160 acres rents for |450, for how much- 
should a farm of 840 acres rent ? 

83. If I buy bank stock at 30^ discount, and sell it at lOjS 
premium, what per cent, do I gain ? 

84. A farmer sold 4 loads of corn, weighing respectively 
8564 lb., 3723 lb., 3000 lb., and 3109 lb., for t.62 a bnahel. 
What did he receive for the whole ? 

85. What is the depth of a lot that has 120 ft. front, and 
itains 18730 sq. ft. ? 

What is the value of 34640 lb. of wheat, fit $2.50 per 
!ntal ? 

87. At $14.50 per lU., how many feet of boards can be pur- 
chased for $333.75 ? 

88. In settling with a creditor Sept. 3, 1883, I gave my 
ite for $365.80. at 8^. What must be paid July 3, 1884 ? 

What is the coat of 9C48 lb. of hay, at $16.50 a ton ? 
90. What per cent, profit doea a merchant make, who buys 
a discount of 30, 10, and 5^, and sella at the list price? 



91. A gas company declares a dividend of 5%, and dindca 
among ite etockholders iVioOO. What is its capital stock? 

93. What 13 the length of one side of a aquare piece of land, 
containing 40 acres ? 

93. A Sawyer collects 15% of an account of *386(J, charging 
B% commianion. What amount should he pay over ? 

9i. A man bought 6U0 bn. of wheat for «637.50. He finds 
15^ of it worthless. For what must he sell the remainder per 
bushel to gain 20^^ on the cost ? 

95. How many tiles 8 in. square will cover an open court, 
86 ft long and 24 ft. wide ? 

as. Paid t40(JO for stock, at 12^ disconnt, and sold it at 
115. What was the whole gain, and the gain %? 

97. If *1249.50 rent is paid in 2 yr. 3 mo. 18 da. for a honaa 
that cost $3500, what is the rate of interest ? 

98. What will be the coat of filling in a space 320 ft. long 
and 72 ft. wide, averaging 3.5 ft. below grade, at $.5G a cubid 
yard? 

99. Three persons engage in trade. A puts in 1250, 6 mo_ 
C ♦275, 8 mo., and D t450, 4 mo., and they gain «825. What 

..^B each man's share of the gain ? 
^^00. How many bnsliela of grain will a bin 8 ft. long, 6 ft 
wide, and 4J ft. deep contain ? 

101. How many yards of carpeting 30 in. wide will cover a 
floor 18 ft. by 15 ft., if the strips run lengthwise, and tha 
matching of the figures requires 13 in, to be turned under; 
and what will be its cost, at $1.87^ a yard ? 

102. Find the area of a square field, the distance aroand 
which is 3 miles. 

103. Insurance was effected on a store to the amount ot 
♦4500, at the rate of $8.50 on the $1000. Find the cost of 
insarance, including $1.50 for the policy. 

104. A rectangular bin will hold 300" bn. of grain. What 
18 its volume in cubic feet ? 
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105. Find the difference between the present worth of $1250, 
'Tue id 1 yr. mo., and the bank proceeds of the same for the 
same time, money being worth 8;J, 

106. What is the cost of sawing a pile of wood 28 ft. long, 
4 ft. wide, and S ft. high, at 11.13^ a cord ? 

107. A specolator in Chicago bonght 40000 bu, of wheat, at 
$1.20 a bushel ; he paid 6 cents a bushet&eight, and ^ cent a 
bushel insurance to Buffalo, where he sold the wheat at tl.C^ 
a bushel. What was his profit on the transaction ? 

108. There is a park 500 ft. square. If a walk 3 ft. wide 
is made in it along the edge, how many square yards in thtf ■ 

V.^k ? 

^""ttra. If a person breathe 80 cu. ft. of air in a minute, hoT 
long would he be in breathing the air of a room 24 ft. by 
18 ft. by 11 ft. 6 in. ? 

110. bonght a farm of 130 A., at 138 an acre, paid J480 
for fencing, then sold it for 12^-^ advance on the whole cost. 
Find his whole gain, and what be received an a^re? 

111. A owes B 1*331, payable in 1 year. What is the pres- 
ent worth of the debt, money being worth 1% ? 

118, A man sold a piece of property for *11330 ; the terma 
were J3300 in cash on delivery, t3500 in 6 mo., 13500 in 
10 mo., and remainder in 1 yr. 3 mo., with 7% interest. What 
was the whole amount paid ? 

113. A contractor employs 45 men to complete a work in 
3 moiiths. What additional number of men must he employ, 
to complete the work in 2 J months ? 

114. If a piece of silk cost tl.20 a yard, at what pnce must 
it be marked that it may be sold at 10^ less than the marked 
price, and still make a profit of 20^ ? 

115. A man bonght 150 acres of land at 187.50 per acre. 
He sold at one time CO acres at $75 per acre, and at another 
time 50 acres at t£5.60 per acre. What must be the selling 
price of the remamder to make a gain of 11155 on the cost 
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116. If the ridge of a building is 8 Tc. above the beams, and I 
the building ia 3i ft, wide, what is the length of the rafters? 1 

117. A commission merchant in Brooklyn wishes to remit 
to his employer in Memphis, 8513.36 by draft at CO da. ; what I 
is the face of the draft that he can purchase with this som, 
exchange being at 2^% discount, interest 7% ? 

lia. Find the cost of the flooring for a two-story hoaae, at 
$30 per M., it being IJ m. thick, each floor being 48 ft by 
25 ft., no allowance made for waste. 

119. What is the simple interest and the amount, the com* 
pound interest and amount, the present worth and the true 
discount, the bank discount and the proceeds of $19^0, for 
3 yr. 5 rao. 13 da. at (i%? Also the face of the note, which 
when discounted at a hank for the same time, and at the some 
rate, will produce the same sum ? 

120. Bought 8500 bo. of wheat in Chicago, at *1.40 a bu.; 
paid i{% insurance, d% freight, and 'Z^% commiasioti for buy- 
ing. At what price per bushel must it be sold in New York 
to realize 40^ net profit on the cost ? 

121. A raining corporation, consisting of 30 persons ufl 
taxed t4342.7o; their property is assessed for 8188000, and 
each poll is assessed i.6'H. What % is'their tax, and wliat 
must he pay who is assessed for $2500, and who pays for 1 
poll? 

122. A speculator wishing to purchase a tract of land con- 
taining 450 acres at 437.50 an acre, bo'rrows the money at ^ 
per cent. At the end of 4 yr. 11 mo. 20 da. he sells ^ of the 
land at $34 an acre, and the remainder at $32.55 an acre. 
What does he lose by the transaction? 

133. Shipped a car load of fat cattle to Boston, and offered 
them for sale at 25^^ advance on the cost; but the market 
being dull I sold for 14^ less than ray asking price, and 
gained thereby $170. What did the cattle cost; for what did 
they sell ; and what was my asking price ? 
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DRILL 


TABLE No. 4. 


■ 


Ibo 


48 


4800 


48000 


Sm 


120 


1200 


1200O 


720 


T2 


7200 


72000 


864 


96 


9600 


96000 


648 


24 


2400 


24000 


240 


240 


1920 


64800 


|120 


192 


3840 


19200 



403. Fix the following well in mind, — 
I Itff ^ of anything is i of that thing ; 120 is ^. 
[as^iei; 33i^iai; 50^ is J. 

Next read, filling the blanks, — 
P!J of anything is — Jg of that thing ; J ia — %. 
I* is - % ; i is — ^ ; i is — ^ ; ^is—%. 

_f404. Then practice as directed on page 174, for 16J^, 
"12-J-^, i5%, Z^%, 60%, etc. This table will give additional 
drill on 1%, 10%, 100^, etc. 

To drill on other rates % make factors of the aboye, as 1%; 
I rapidly 1% is 7 times 1% of 480, or 7 times 4,8 ; Q% is 

g of 480, or C times 4.8 ; eto. 
iV)P dn"il in Deeiraak, read the above as divided by 10, 
, 1000. Thus, by column divided by 10 read 48, 84, 
1 8C.4, 64.8, etc. 

d ns tenths, etc., of miles, rods, acres, days, etc. 



ROMAN NOTATION. 

405. Roman Notation employs scvou capital letters 
to express numbers. Thus, 

Letters. I, V, X, L, C, D, M. 

Values. 1, 5, 10, 50, 100, 500, 1000. 

All other numbers may be expressed by combining the* 
letters according to the followiog 

Peinciples. 
I. Repeating a letter repeats its value. 
Thus. SX reprosents 30 , CCC, 300 ; DD. 1000. 
IT. When a letter ia placed after one of greater valae, iti 
Talne is to be added fco that of the greater. 
ThaH, VI repreaenlH 6 : XV. 15 ; LXX. 70 ; DC', 600. 

III. Wlien a letter is placed befwe one of greater valne, itt 
value is to be taken from that of the greater. 

Thoa, IV fepreaenta 4 ; IX, 9 ; XL, 40 : XC, 00. 

IV. Wlien two or more letters, each of a less value, are 
placed after one of greater valne, their values are to be adi^ 
to that of the yreater. 

Thus, XIV repreaenta 14 ; LIX, 59 : CXL, 140. 

V. A bar or dash placed over a letter iucreaaes its value on* 
thousand times. 

ThuB, X repreaenls 10000 ; XC. 90000 ; DL, 550000. 
Roman notation : 



1. Twelve. 

2. Seventeen, 

3. Twenty-Eonr. 
4 Thirty-nine. 
6. Forty-six. 



6. Fifty-eight 

?. Sixty-five. 

8. Seventy -seven. 

9. Eighty-two. 
10. Ninety-nine. 



11. 134. 

12. 245. 



CIRCULATING DECIMALS. 

406. When the numerator of a fraction, with ciphers an- 
nexed, is exactly divisible by the denominator, the result is 
called di perfect decimal. 

Thus, \ equals .25, and f equals .875 are perfect decimals, 

407. A circulating decimal is a decimal in which a 
figure, or set of figures, is repeated in the same order; and 
the figure, or set of figures repeated, is called the rej}etend» 

Thus, ) equals .833+ and /j equals .7272 tire circulating decimals, and 
the 8 and 72 are the repetends, 

408. A repetend is written but once, and a point (•) 
is placed over the single figure, or over the first and last of the 
Bet of figures. 

Thus, .555 and .135185 are written .5 and 185. 

Principle. — Every fraction whose denominator , in its low' 
ut termsy contains other prime factors than 2 or 5 is equivalent 
I io a circulating decimal. 

[ A pure oiroillating deoimal is a decimal which commences with 
I i repetend ; as .7, or .^79. 

f A mixed Olroulating deoimal is a decimal in which the repetend 
h IKTBceded by one or more decimal places called the finite part of the 
^edmal ; as, .27. or .04648, in which .2 or .04 is called ilie finite part, 

409. To change a flraction to a perfect op circulat- 
ing: decimal. 

Change 

1. To perfect decimals, |, n^, {i, f >, ^, and ^^ 
. 3. To pure circulating decimals, f, J, A' if> H> *^^ A- 
8. To mixed circulating decimals, tV> A> H> ii> ^^^ "Aftr- 



The lam for the formation of repetends will be apparent 
from the following : 

1. i =.1111+ =.i. '5. t =.4i44-t- =.i 

2. ^ =.01010+ =.6i. '3. H =.3323+ =.i3. 

3. jItt =.001001+ =.6oi. 7. J^j =,136:.35+ =.ia5. 

4. |,Aff=.O00:D001-t-=.b00i.J8. HH=-17381728 + =.i::;i 

Principlb. — A repelendia changed to the form ofafractm 
by writing for a denominator as many xnvES as there arefyuret 
tn the repeiend. 

410. To chaise a circulating decimal to the I'orm of 
a ft-action. 

1. Change .316 to the form of a fraction. 
SonmoN.— .318 = Jl! = I'j' 

In like manuer, change to the form of fractions: 

2. .40. I 4. .297. j 6. .324. I 8. .6435. 

3. .66. I 5. .675. I 7. .4158. | 9. .96121, 

10. Change 2.297 and 12.081 to the form of improper frao- 
tions. 

11. Change .227 to the form of a fraction. 
SoLDTioiT.— .227 = Sii = ^^ = Hj = /,. 

In lite manner, change to the form of fractionB or miie^ 
ttambers : 

.6?. .Mii. 7.543. .04648. 

.048. .7852. 8.564. .35135. 

.1004. .0126. B.27. 7.0126. 

To add, tubtraet, multiply, or diviie circulating dedmale, reduce Ches 
to tnaiomi, uid. then perForm tlie reqiuied openitloQ. 
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DENOMINATE TABLES. 



411. Soadsnaibotiiid- 
avies of land. 




25 



7.92 [Dchea = 1 Link. . . 
Links = 1 Rod, . 
Rods = 1 Ctiaio, . 
Feet = 1 Chaia ' 
Chaias = 1 HUe, . 



413. For mariners' use. 

Inches = 1 Span. 

8 Spans or 6 Ft. = 1 Fathom. 
120 Fftihoma = 1 C, Length. 

71 C. Length = 1 Nan. Mile, 
8 MUm = 1 League, 



A !inol, oaed in measuring distances 



413. Area or contents 

of land. 

635 Sq. Links = 1 Pole, . P. 

16 Poles = 1 Sq. Ch., gg. ck. 

10 3q. Chains = 1 Aero, . A. 
840 Acrea = 1 Sq. Mile, »7 mi. 

36 8q. Miles = 3 TownaU., Tp. 

414. For geographical 

calculations, etc. 

1 aeog. Mile = Vn Stat, ML 
3 ■' ■' =1 League. 

3G0 Degrees = Circnm, of Earth, 
s equivalent to a nautieai 



415, Apothecaries' fluid measure is used in pre- 
BcrlbiDg aad id compounding liquid medicineB. 



60 Minima, or drops (iH,) 
8 Fluid rachms 
1(1 FluidoQDCOH 



1 Flnidrachm 
1 Flnidounce, 
1 Pint, . . 
1 SalloD . . 



./5. 



1 Cong. = 8 0. = 13S/I = 1024/5 ' 



61440 111.. 



1. stands for the Latin Oelariiis, a Pint ; G, for Congiai, a Gallon. 

A common teaspoonful. nr 45 drops, makes abont one flaldrachm. 
A common (ableapoon holds about half a Quid i>udc«. 

B Is an abbreviation for recipe, or take; S. aa, for equal qnantities ; 
j . fnr 1 . i j for 3 , m, for semi, or half ; gr. for j^raio ; P f Dr a li'tle pan ; 
I" tq. for equal parta , q. p., as much as you please , gll. for drops. 



416. Apothecaries' weight is used by apotbeo 

and physiciuQs in compounding dry medicioeB. 

Table. 

SO Graina (pr. xi) = 1 Scruple, . »c or 3. 

3 Bcroptea Oiij) = 1 Dram, . . dr. or J. 

8 Drams ( 3 viij) = 1 Ounce, . . oe. or S . 

13 Ouncea ( J ly) — 1 Poond, . . ft. n c m . 



1 lb ^ « 13 = 



the 



Medidne» are bouglit and sold i 
Tbe pound, ounce, and grain art 
lUDce being AiffertriUy dwided. 



417. Diamond weight. 

16 Parte = 1 Grain. 
4 arains = 1 Carat. 
1 Carat = 8i Troy gr., nearly. 



9 2B8 = ^. 5760. 

qnantiiiea by Avoirdupois velgb 
tbe Bame aa those of Troy Weigli 



418. Assayers' W0W 

1 Carat = 10 pwts. 9 
1 Carat gr. = 60 Troy gr. J 
24 CaratH = I Troy lb. fl 

I'tiun uf duration. The ofl 
the diagram. ■ 



419. Time is a measured portion of duration. 
dar year is divided as shoivn in the diagram. 

TliB srfiir gear is ex- 
actly 365 da. 5 hr. 48inin. 
49.7 sec. 

The fimmon yfnr con- 
da. for three 
) jeHrs, every 
puHh yenr containing 
386 da., one day bekig 
added for the 
the Bolar year 
da. This day is added 
to the month of Febro- 
Rry, which then baa 30 
da., and the year la called 
leap year. 




' DEVOM/yATE TABLES. 

430. Circular or angular meamtreit are used in 
measariug sngles, detennining Uiitode and loogitade, etc 

■ The lUlit Cor meaanriiig' angles i* the 4egrw, 

' 4S1. A Circle is a plane figore bounded by a corred line, 
erery point of which is eqoall; diMant from a point withm 

called the centre. ■ 



The measure of an aogle is the 

ore ol the circle incloded between ite 
two sidsB ; as the arc AD. or DE. 

A degree is the angle measured 
hj the arc nf ,J, pari of the eiream- 
Jereaee of a circle. 

433. Table of Unith. 
BO SiicondB (") = 1 Minute, . . ' 
W Minates = 1 Defiree, . . ° 

SO Degrees = 1 Sign, ... 4 

12 Signs, or 360° = 1 Circumference, c 




121. 



ir 180% 



1. A semi-oircumferenoQ ia cne-Aa2/ of a circumference. < 

5. A quadrant is one-frmrlh of a circomference, or 90°. 
4 sextant is oae-shih of a circumference, or 60°. 

4. A sign is (me-twelflh of a circumference, or 30°. 
L degree (1°1 is oneninetirth of a right angle. 

6. The length of a. dejjree variea with the Bine of the circle; thus, a 
degree of longitude st the Equator is 69.16 stature miles. Bt 30° of lati- 
tude it ia G9.S1 miles, at 60° of latitude it is 84.53 miles, and at 00°, or th« 
potee. It is nothlue. 

7. A mimttt at the earl.h's circumferpiice is called a geographle, or 
nautical mile, end is about \\ common miles. 



WRITTE 

423. To change higln 

Reduce 

1. 3 mi. 51 ch. 6 I. to links. 

3. tbie 3? 3 3 to 3. 

3. Cong. 4 0. 5f58tof3. 

4. 4 fath. 3 ft. 8 lu. to ia. 



EXERCISES. 

to lower deuominatlonSi 

Chauge 



5. 10 S. 10= 10' 10" to ". 

6. 7oA. 4sq.ch. 18P.tosq.I. 

7. 2 commoti years to hours. 

8. 16° 24' 26" to seconds. 



Find the value, in integers of lower denomination a, of 
9. .19-34 S.I 12. r?.7. 115. | of ttiSf 1 18. .623 fath. 

10. tbjf 13. .715°. 16. A of a c""- 19- 4 S. 

11. .67 lea. 1 14. Cong. \. 1 17. f s H- 1 20. .765 lb. Troy. 
SI. A field 17 eh. 31 1. long, 13 ch. 87 1. wide, is enclosed 

by a board fence. What is the length of the fence in feet ? 

23. How many acres in a piece of land 105 cb. 85 L long 
and 40 ch. 15 1. wide ? 

424. To change lower to higher denominatlfHis. 



Reduce 

4. f3 6748 to Cong. 

5. 5270 naut. mi. to ileg. 

6. 390562 to fc. 

To change a eomponnd number to a /raciiow of a higher 
denomination : 



How many 

1. Miles are 8470 links? 

2. Fath. are 1435 feet? 

3. Degrees are 2 



What decimal of 
I 10. 1 lea. is 3 mi. 3 rd. 1 yd.? 

11. 1 mi. is 16.02 chains? 
I 12. 25° 43' 40" is 7° 4i' 48"? 



What part of 

7. f^l isf ;5 m36? 

8. 1 mi. is 18 fathoms ? 

9. 1 chain is 4^ feet. 

13, In what time will a heavenly body move through a 
quadrant, if it move at the rate of 3' 13" per rainut^e ? 

14. What will be the cost of a farm containing 4550000 sq.L, 
at HoQ an acre ? 



15. How many rods o( fence will enclose a farm 60 chains 
.quare P 

16. In a storm at sea, a ship changed her longitude 423 
geographic miles. How many degrees and minutes ? 

GOVERNMENT LANDS. 

435. Government Lands are usually surveyed into 
rectangular tracts, bounded by lines conforming to the cardi- 
nal points of the compafls. 

A base line on a. parallel of latitude, and a prlnolpol meridian 

Iiiterai?ctiDfC it. a^e first establislied. Olher parallel liaea are tkea run 
«j: mSa apart, each way. 

The tracts thus rormud are called townehips, and are deaignated by 
their number N. or S, of the bate line. 

A range U a line of toxe>isfiip» extendinR north and aoalh of the boM 

A tffumsMp IB divided into 86 equal squares, called sections, each 
1 mile sqiuue, aud containing 640 acres. 

A TowHBtnp. A SEcnoii. 
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WRITTEN EXERCISES. 

436. I. If a township of land is equally divided among 
288 families, what does each receive ? What part of a section ? 

8. What number of rails will enclose a quarter aectiun of 
land with a fence 6 mils high, aud 3 lengths for every 2 rods; 
and what will be the coat of tlie rails, at J40 per thousand ? 

3. A man bought the S. i of a section of laudatlSJan 
acre, and afterward sold the R ^ of what he bought at ^37} 
an acre. What was his gain on the part solrl ? 

4. If I buy the N. E. J and the E. J of N. W. } of a section 
of land, how many acres do I pnreliase ? What part of a 
whole section ? Locate the parts in a diagram. 

5. A man bought of the 111. Cent R R. Co., the S. J of Sect, 4, 
Tp. 10 N., range 6 E., at *2 an A. He sold the E. t of S. B. i at 
♦3.75 an A. ; the N.W. J of S. K i at JS^an A. ; and the N.J 
of S. W. i at *3,84 an A. How many A. has he left ? Whitt 
was his gain on the cost of the whole ? Draw diagram. 

6. From a section of land Itoughtof thetJ.S. Government at 
tl.25 an A., was sold the S. i of S.W. } at *2.50 an A. ; tlie 
M". B. 1 of N.W. } at «1.76 an A.; the W. J of S. E. i at $3 su 
A. ; and the W. i of S. W. 1 of N. E. i at #3 an A. How many 
A. remained, and what was the gain, if the remainder sold at 
taj an acre? Draw diagram and explain. 



FOREIGN MONEYS. 



437. English or Sterllnff money 

rency of Great Britain. 

The unit of EogliBh money 
is the tovereiga or pound tier- 
ling, equal to $48603 U, a 
mone/. 



the legal cur 






FOREIGN MONEYS. 279 

Table of Dmtts. O, S. VAita. 

4 PuUiings (/ar.) = 1 Penny i. .03 

13 FeDca = 1 Shilling j; .2433 + 

fl-BhaiingB = t-Roiia fi. .486*9 

6 Sliillings = 1 Crown cr. $1.31664- 

i»8wm.^ -jipr„dT-°': : : ri «* 

31 ShillingB = 1 Qaineft Q. 5.U 

Tba coin of Greet Britain in general use is bs follows: Oold, the 
■Qvereigu and lialf -sovereign ; Bilvor, the crown, half-crown, Qurin, 
Bliilling, Bii-penny, end three-penny pieces ; copper, tlie penny, halt- 
penny, luid farthing. 

438. Canada money ia the legal currency of the Do- 
minion of Canada. 

The denomi nations are di^liiTi, eentt, and mSU, and have the bbum 
nominal valae as the corresponding denomi nations of 17, 6. Money. 

The aoia of the Dominion of Canada in use is as follows : Qold, the 
Moveregn and half-sovereign; silver, the fifty-cent, twenty-five cent, 
teD-c«nt, and Gve-cent piecea. 

429. Ffench money ie the legal enrrencj of France, 
and ie decimal. 



The legal unit of French 
money ia the nifeer franc, 
equal to $.198 U, S, money. 



1 





10 MillimeB(m.) = 


1 Centime. . 


. r(. 


t0.00193. 


10 Centimes = 


1 Decime, . 


. (fc. 


.0193. 


10 DeciiDc-8 = 


1 Franc, . . 


■ A- 


.1B3. 



The coin of France la: Gold, 100, 40, SO, 10, and S franc piecet; 
silTer, 5, Z, and 1 franc ; bronze, 10, 5, 3, and 1 franc pieces. 



J 





ADDENDA. 

Empire of Germany has adopted it new 

uniform system of coinage. 



Tbf. unit of ihiB new Ger- 
:aati ayBUm of coinage is tbe 
BeichimaTk iMark), uqnal to 
$.388 U. S. money. 

The Murk ie divided into 
100 equal parts, one of wUich 
IB called a Pfennig. 



The coins of the Mv) Empire are aa followa : Qold, 30, 10, and 
B nurka ; silTOr, 2 and 1 mark ; niokel, 10 ajid 5 pfennig. 

431. Japan has u new and decimal fysiem of coinage. 

Tlie Tinit of Japan money ia the gold yen. 
valued M |.097 U. 8. money. 



The ooin of Japan einhraceB five gold a 
$£, and $1. kXeofine tilver cuing, valued at 
leopectivety. 

LONGITUDE AND TIME. 

433. The Louffitiide of a place is its distance east or 
vest from some assumed meridian. 

Since the earth turns on its axis once in 24 hr., ^ of 300°, or 16°, 
paeses under the sun in 1 hr.. and ^ of lt°, or IS', passes under the sob 
in 1 min. of time, aod ^ of IS', or IS'', poasea under the sun in 1 aec. lA 
time. Hence, the following 

433. Comparison op Longitude and Time. 

A diff. of 15° in longitude makes a diff. of 1 hr. in time, 
" 15' " " "■ 1 miu. " 

" 15" " " " 1 sec. " 



I. since the earth revolves from west toeaet, time is earlier to all places 
I weet, and later to all places eaat of anj giveD raeridiaa. TIiub, when it 
Is 13 o'clock at one place, it will be paH 12 o'clock at all places east, and 
before 13 at all places west 

LH place ia in east and theothnrin west longfitode, the difference 
f longitude ia found bj adding tbem, and If the sum is greater tban 
E)eO°, b7 mtblraetiiig it from 3ii0 '. 



434. Table op Longitude feom Geeekwich, 

as compiled f rum CJie records of the U.S. Coast Sume]/. 



Albany 73° 44' SfC' W 

Ann Arbor 83° 43' W 

Boston 71° ff 30" W. 

Berlin 18' 23' 45" E, 

Cincinnati 84° 39' 31" W. 

Chicago 87° ST 45" W. 

Je^rBonCitj, Mo.. 0S° & W. 
Mexico . 



New York 74° 



New OrleaoB 

Riclimond. Va. 

San Francisco. .. . 
St. Paul, Minn . . . 

St. Louis. Mo 

Univ. of Tirgini 



W. Waaliinglon, D. C. 77° C 



45" W. 
45" W. 
65" W. 
15" W. 
80" W. 
15 W. 



435. 



Stasdaed Time. 



Time in this country is now mogtly reckoned from Tour 
meridisns, known aa the Eastern, Central, Mountain, and 
Pacific meridians, and the etandard time is named from 
them, aB Eaatern time. Central time, Mountain time, and 
Pacific time. 

Eastern time is that of the meridian of 75° W. from 
' Greenwich, and therefore is jnst 5 houra slower tban London 
time; Central time is that of the 90th meridian, 6 houra 
Blower than London; Mountain time, that of the 105th 
meridian, 7 hours slower than London ; and Pacific time, 
that of the 120th meridian, 8 houra alower than London. 

All the lending Railroads of the country have adopted t! 
Btandorda in operating their linea. 



JUUUUU. ^^ 

dopted thenT' ^H 



ADI>ENDA. 



WRITTEN EXERCISES. 

436. To find the difference of lon^tiicle betwM 
two places, when the difference of time is known. 

1. When it is 9 o'clock at Washington, it is 7 min, 4 h 
past 8 o'clock at St. Louia. Find the diS. of lougitude. 

Bulk — MuUipltf the differencn of time expressed in h 
minules, and seconds by 15; the product will be the differaa 
of longitude tn degrees, minutes, and seconds, 

2. The diff. in the time of Wash, and of St. Petersbu^li % 
7 br. 9 miu. 19J eec. Find the difl. m their lOQgitndes? 

3. When it 18 Vi o'clock m. at Rochester, N. Y., it ia 9 hr. 
1 min. 37 sec. a. m. at San Francisco. The long, of Eochester 
being 77" 51' W., what ia the long, of the latter ? 

437. To find the difference of time between tm 
places, when their loui^ltudea are g^iven. 

1. Find the diff. in the time between Cincinnati and St. Paul. 

Rule. — Divide the difference of longitude expressed in ds- 
greed, minutes, and seconds, by 15; the quotient will be tiUM 
difference of time in hours, mtnufes, and seeonda. 

Find the difference in the time of* 



4 

lUl. 

1 



Richmond, and St Louis. 
New York, and Mexico. 
Ann Arbor, and Berlin. 
Mexico, and San Fran. 



3. Washington, and Rome. 
3. Chicago, and Paris. 
i. New Orleans and N. York, 
5. Albany, and Jefferson City. 

10. When it is 6 A. M. at Boston, what time ia it at Cin( 
nati ? At Chicago ? At St. Louis 

11. WJien it is fi P. M. at the University of Va., what time 
it at Berlin ? At St. Paul ? At Astoria, Or. ? 

12. How much later does the sun rise inN.Y.than in Parii 



EXACT OR ACCURATE INTEREST. 

438. Exact or accurate interefit is computed by 
BllowiDg 365 da. to tlie year, iustead of 360 da., tbe latter be- 
JDg 5 da. or 3^ J equal to i^ less thitD a common year, aud 6d^. 
or 5^ equal to ^ less than a leap year. 

For example, the exact interest ot any sum for 63 da. is ,'jV of tlie in- 
lereat for 1 jr. ; but this is ^ lean tliaa that obtaliied by ordinary meiliods. 



RvLE—Find /Ae interest for years by the common method, 
pndfor days, take such part of J year's interest as the number 
of days is o/d&o. Or, 

When the time ts in months and days, and less than 1 year, 
find the interest by the common method, and then subtract y^ 
part of itself for the common year, or ^, if it be a leap year, . 
.. Find the accurate interest of $1560 for 93 da., at 6%. 

SOLUTION. 

134.18 : 



'm 



93 



Or, $34.18 — - 



73 



- = t33.848. 



*mo.96 

$23,848 Fxact int. 

2. Find the exact iut. of $1600 for 1 yr. 3 mo. at G%. 

3. Find the exact iatereat of $8?5.60 at 7% for 63 da. 

4. What is the difference between the exact interest of 
^648.40 at 8% for 1 yr. 3 mo. 20 da. and the interest reckoned 
6y the 6% method? 

5. Required the exact interest on three U. S. Bonds of $1000 
each, at G%, from May 1 to Oct. 15. 

6. What is the exact interest on a $500 U. 8. Bond, at 5%, 
from Not. 1 to April 10 following ? 



I 



lat of $8000 for 5 jr. at 6% = 42400. 
" $480 for 10 yr. at G% = 1388. 
t2400H-$a88 = *ae88, aanual int 
*8000+*268a = I10G88, amount. 



ANNUAL INTEREST. 

439. Annual interest is interest oa the principal, 
and ou each year's interest remaining unpaid. 

Annual intereat is allowed od promissorj ootes, sad other contncta, J 
wLicii contain ilie words, " witli intorcBi payable auttuallj." 

1. Find the annual int. and amt. of $8000 for 5 yr., at 6; 

Ekpl A NATION, — The 

iDt.oD $8000 fori jr. at 
e^ Is 1480, and for 5 ;r. 
is $2401). 

The int. for the first 
jear, rejnaiDiD^ unpaid, draws int. for 4 yr. ; that for tlie second year, for 
8 yr. ; that for tlie third year, fi)r 2 yr. ; and that for Ihe fourth yeor. for 
1 yr., the sum of which is equal to the int. of $480 for 4 yr, + 3rr +a jr. 
"+lyr, = 10 yr.; and the inl. of t4S0at 6% for 10 yr, is $283. Henw 
the t«ntl amount of iat. is $2400 + (288, or $2638, and the amt. ia $10688. 

2. What is the annaal interest of $1500 for 4 yr. at 7%? 

HULE. — Compute the interest on the principal for the given 
time and rate, to ichtch add the interest on each year's intertii 
for the time it has remained unpaid, 

3. What will $3500 amt. to m 10 yr., annual int. at %% ? 

4. What is the difference between the annual intereat and 
the compound mterest of $3500 for G yr. at 6^? 

5. Find the amt. of $575, at %% annual int., for 9J yr. 

C. IfiOO. New York, June 15, 1883. 

On demand, I promise to pay L. H. Blakeman, or onfor, 
six hundred dollars, mth annual int., at 6%. Value rec'd. 
Henry Bridoeman. 

What amount will be due on this note Jane 15, 1884, no 
interest hsring been paid ? 



VERMONT RULE FOR PARTIAL PAYMENTS. 

440. On all notes, bills, or other similar obligations, whether 
made payable on demand or at a specified lifne, with interest, 
when pai/meiiis are made, such payments shall be ajiplied : first, 
to cancel Che interest that has accrued at tlie time of such pay- 
tnents ; and, second, to the extinguishment of the principal. 

If payable with interest annually, the annual interests 
that remain unpaid shall be subject to simple interest, from 
the time they become due to the time of final settlement ; but if 
in any year, reckoninij from the time such annual interest began 
to accrue, payments have been mad«, the amouiit of such pay- 
is at the end of such year, with interest thereon from the 
dote of payment, shall be applied ; first, to cancel the interest 
p,pon the annual interest ; second, to cancel the annual inter- 
9tt ; and third, to the extinguishment of the principal. 

1873. St. Johssbtjry, Vt., Nov. 22, 1878. 

1. For value received, I promise to pay Jajies Ferguson, 
or order, eight hundred seventy-two dollars, on demand, with 
interest annually. Stlvanus E. Boyle. 

Indorsed as follows: April 4, 1879, 128; July 10, 1883, 
494.40; Dec. 10, 1984, 86.72 ; Jan. 14, 1887, »i396. 
What will be due Dec. 38, 1888 P 

441. The New HAMPaHiHE Rule is the same as that of 
Vermont, with thia provision, viz.: 

If at the time of any payment, no interest is due, except 
mhat is accruing for the year, and the payment or payments 
ore less than the interest due at the end of the year, then no in- 
iercst is allowed on such payment or payments. 




ADDENDA. 

443. The Connecticct Hclb ih the same as the TTuiTED 
States Bule (33S), with this exception, viz. : 

When LESS than a year's interest has accru-ed at ike time of 
a payment, except it be the last payment, the difference letween 
the amount of the prvicipal for an entire year, and tlie 
amount of the payments made that year, will form the new 
principal. 

If the interest which has accrued at the time of a payment 
exceeds the payment, compute interest upon the principal only. 

At tlie optioD of the teacher, tlie examples under the U. S. Rule (322) 
maj be solved b; the pruueding rules. 



FOREIGN EXCHANGE. 

443. Foreign exchange relates to remittances mwiB 
between different countries. ' 

The drafts nr bills of escLange are eipressed in the monej of lb« 
country in which they are madj payable, 

Exchanges with Europe are elfected chieSy through promineni 
SoBDcial cenlreB, as London, Paris, Amsterdam, Berlia, Frankfort, etc 

SterllDg exchanga consists of bills on any part of Qreat Britun. 

444. Quotations are the pnblishetl rates at which billa 
of exchange, stocks, bonds, etc., are bought and sold in the 
money market. 

ThuB, qnotations of exchange on London give the value of £1 sterling 
In doHara and centx ; on Paris, Antwerp, and Geneva, the value of %\ in 
fraiia; on AniBterdara. the value of 1 gapderor finrin in eent»; on 
Hamburg, Frankfort, and Berlin, the value of 4 marks in anti. 

445. A set of excfiange is a bill drawn in triplicate, 
named, First, Second, and Third of exchange, each copy 
being valid until the amount of the bill is paid. These copies 
are sent by different mails, to provide against miscarriage. 
When one is paid, the others are void. 




FOREIGN EXCHANGE. ™'''^™ 

WRITTEN EXERCISES. 

446> To lind the cost of a foreign bill of exchange. 

1. Find the cost in New York, of the following bill on 
Loudon, at 3 da. sight, exchange quoted itt 14.87}. 

SOLCTIOK.— $4,815 X 500 ^ $3437.50, tost of the bill, Am. 

2. Find the coat of a bill on Paris, for 495 francs, at 5.1S. 

3. Find the coat of a bill of exchange on Berlin for 1750 
marks, quoted at 96f. 

BOLCnoN.— $.0035+4 x 1750 = $431,09, cort of the bill. 

Formulas: 
1, Fa(x X value of monetary unit in U. S. money ; or ) _ 
3. Face -r- value of $1 in foreign money, \ ~ 

Find the cost of a bill 

4. On Liverpool, for £600 15a., at $4.86^, brokerage \%. 

5. On Geneva, Switzerland, for 5460 francs, at S.aiJ, bro- 
kerage \%. 

6. On Hamburg, for 2560 marks, at 95|, brokerage \%, 

7. On Amsterdam, for 3000 guilders, quoted at 411, '*™* J 
' kcragc \%, 
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, 8. On Dublin, for £384 10a. Gi., exchange qnotod at U£^■ 
9. On Bremen, for 2873 marks, exchange at 96f, 

10. On Antwerp, for 2750 francs, exchange being 5.1S|. 

11, Bought exchange on Amsterdam, at 41^, for STSO 
guilders ; on Hamburg, at 95i- for 1000 marks; and on Lon- 
don for £500, at 14.85. What was the coat of the whole 

447. To And the &ce of a bill of excbange. 

What will be the/ace of a bill 

I, On London, that can be bought for l5iS8.26,excbangi 
gelling at t4.S5 ? 

BouJT(ON.-|5488.26+$4,85 = 1131.6, or £1181.6 = £1181 12b. 

3. On Paris, bought for $335, exchange at 5.17 ? 
BoLDTioN.— 5.17 frx335 = 1680.25 /raitw. 

3. On Hamburg, bought for 14000, exchange quoted at S 
SOLUTioH.— (|4000-^$.9fl)x4 = 1C666| marka. 

FoEMULAS; 
I. Cost-Lvalue of monetary unit in V. 8. money ; or I 
3. Cost X value of %lin foreign money, \ 

Find the/aceof abill 

4. On Manchester, Eng., bought for J7500, exchange 4.86) 

5. On Frankfort, bought for 1395.75, exchange at 95-i^. 

6. On Geneva, Switzerland, bought for «4856, at 5.2^. 

7. On Amsterdam, bought for $3750.67, exchange at 4^. 
S. On Berlin, bought for f4000, exchange being 93|. 

9. A merchant in New Orleans gave $6186, currency, fon 
bill on Paris, at 5.15^. What was its face? 

10. What is the face of a bill on Antwerp, that may be pnl 
chased in New York for $2500, exchange at 5.16|? 

II. A draft on Philadelphia cost £135 in Birmingham, Euj 
exchange selling for 4.855 ; rerjuired the face of the draft. 



=/<Mi 



PROGRESSIONS. 

448. A progression is a series of QumberE iDcreasitig 

or decreasing according to some fixed law. 

449. An arithmetical progression is a aeriea of 
numbers which increase or decrease by a common or constant 
<iifference. 

Thna, 6, 7. 9, 11, 18, IS, is an ateending eerlea, 
15, 13, 11, 9, 7, 5, ia a (ieseendimp series, 
in each of which 2 ia the common differenee. 

450. A geometrical progression is a series of num- 
B, which increase ordecrease by a common or constant ratio. 

1. 8. 9, 37. 81, 343, ia an owowfins Beries, 
343, Bl, 37, 9, 3, 1, is a dcatending aeries. 
f In each aeriea the Totio la 8. 

I 451. The terms of a progreasion are the numbers oi 
*ich it consists. The first and last terms are called the 
extremes, and the other terms the m.eans, 

453. The following are the elements considered in 
arithmetical progression and the symbols used : 
L I. The first term, {ft). I 3. The common difference, (d). 
m S. The last term, (l). | 4. The number of terma, (n). 
H 5. The sum of all the tierms, (s). 

\ 



453. Any three of these quantities being given, the othtr 
may be found. 

Ascending aeriea. 



j ' - (n - J) X rf . 

U + (« - i) X d. 

Th6 first term, is equal to the last term mtntis or ph 
product of thi nwnbei- of terms less t, by the common 
ence, according as the aeries is ascending or desce'iding. 



)lus the H 
differ- ■ 



) a + d X (n— 1) . Ascending series. 
la — d-K {n — 1). Descenditig series. 
The last term ts equal to the first term, plus or minus thi 
prodvct of the common difference by 1 less than the number of 
terms according as the series is asoending or descending. 

-a J a~l 

Tti or. '« = ^zn- 



i = 



3. a- 



The common difference is equal to the difference of the ex- 
ii-emen divided by the number of terms less 1. 



The number of terms is equal to the difference of the extn 
divided by the common difference, plus 1. 



\ 



The sum of the terms of an arithmetical series is equal to 
one half the sum of the extremes, multiplied by the number of 
terms. 

WHITTEN EXERCISES. 

454. 1. The first term of an increasing progreaaion is 8, 
the common difference 5, and the number of terms 20. What 
18 the last term i* 

2. The first term of a decreasing progression is 903, the 
common diSerence 5, and the number of terms 40. What ia 
the last term ? 

3. What IS the 13th term of » descending series whose first 
term la 75, and common difference 5 ? 

4. What IB the amount of $100, at 1%, for 45 years? 

5. The first term is 2, the last term is 17, and the nnmbei 
of terms ia 6. What is the common difEerence? 



6. The amount of >800 for GO yejira, at simple interest, la 
$4160. What 18 thi3 rate per cent, ? 

7. The extremes ai'e 7 and 43, aud the commoo difference 
16 4. What IS the number of terms ? 

8. The first term ib 2 1, the la^t term is 40, and the commoa 
difference is 7^. What is the number of terms ? 

9. In what time will tSOO, at 7% int., .■amount to $885 ? 

10. The extremes are 6 and Z2, and the number of termi 
13. What is the sum of all the terms? 

11. How many strokes does a common clock make in 13 
hours? 

12. What debt can be discharged in a year by weekly pay- 
ments in arithmetical progressioii, the first being $34, and the 
last- «1 324? 

455. The following are the elements considered in (jeo- 
metrical progression -. 

1. The first term (a). I 3. The ratio (i-). 

3. The last term {/). I 4. The number of terms {n). 

5. The sum of all the terms {»). 

456. Any three of these quantities being given, the oW«* 
twn may be found. ^ 

The foUowing formulas or rules cover all the cases : 
_ \l-i- »*"~'. Ascending aeries. 
~ 1 i X r"—^. Descending series. 
In an ascending series divide, and in a descending series 
multiply the last term by that power of the ratio whose exponent 
M 1 less than the number of terms. 

2. I = ax r**-^ ; or I = a ~ r"-'. 

Jn an ascending series multiply, and in a descending aeries 
dtvtde tkejirst term by thai power of ike ratio whose exponent 
is 1 less than the number of terms. 
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The ratio in equal to thai root of the quotient of the last term 
divided by the first, whose index is 1 less than the fiumiier of 



The number of terms less 1 is equal to the exponeiU of the 
power to whtc/i the ratio mu»t be raised to be equal to ike quo- 
tient of the last term dividrd by the first. 

r — 1 

The sum of a geometrical series is equal to the difference b^ 
tween the product of the last term by t/te ratio and the first 
term, divided by the ratio less I. 

WRfTTEN EXERCISES. 

457. 1. The last term ia 192, the ratio 2, and the number 
of terms 7. What is the first term ? 

2. The 6rst term of a geometrical aerieB is 6, the ratio 4, 
and the number of terma 6. What ia the lost term. 

3. The extremes aro 2 and 512, and the number of temu 
ia 5. What is the ratio? 

4. The extremes are 2 and 1458, and the ratio is 3. What 
is the number of terma ? 

5. The extremes are 3 and 384, and the ratio is 2. What 
ia the sum of the series? 

6. If a man were to buy 12 horses, paying 2 cents for the 
first horse, 6 cents for the second, and so on, what would thej 
coat him ? 

7. A drover bought 7 osen, agreeing to pay t3 for the first 
ox, t9 for the second, $27 for the third, and so on. What did 
the last ox cost him? 
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MENSURATION. 

458. Mensuration treats of the measurement of lines, 
anrfaces, and solids or volumes. 

PLANE FIGURES.* 

459. A polygon la a plane figure bounded by straight 
lines. 

flgare is tbe surface iDcluded wltUn tlie lioea 
ame from the Dumber of Bides whicL bound it^ 



The ares of a. plant 
rbicb bound It. 
A polygon takes Its i 
H follows : 



Trigon. Telngon. Psntagon. Hciiflan. Haptagan. Oat^on. 
Tbe perimeter of a polygon is the eum of its aidea ; the bftse is the 
ride on which it Biands ; and the altitude ia tbe perpendicnlar distance 
twtweeu its base and a aide or angle oppoBite. 

460. A trigOH or triangle is a polygon bounded by 

three sides, having three anglea. 

The base of a trianglo ia the side on which It ia sup- 
sed to stand, as AB ; the vertical angle is the Bnfrle 
oppo»tethe base, as C ; and tbe altitude ia the perpen- 
dicular line drawn front the vortical angle to the bue, 

™- ^ . . 

461. A tetragon or quadrilateral ia a polygon 
bounded by fonr straight lines. 

Parallel lines ste lium which are equally distant from each other %i 



id plane llgnrea, In put, am deDned on pagei 198, IW. 
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A parallelogram has its oppimte Hdet parallel ; a trapezoid baa 

only two iides panillel ; and a trapeeimn haa do two sidoa parallel. 

Tlie diagoaal of a quadrilateral, as ebown in the figures, is a line 
joining an; two angles cot adjacent. 

463. J'arallelograms are of four kiuda, as follows: 



o a 



I 



Rcotingle. 



Rhombeld. 



Rhon 



5 

A square has all ita sides eqaal, and all its anglpe right nnglei; a 
rectangle has its oppo»iU sides equal, and at! its aog-les right angltt; 
a. rhomboid baa WaoppofUe sidea equal, and its anglea acute bxiA oUfm; 
a rhombus bas all its sides equal, and its aoglee aeiite and obtuse. 

An acute angle is leas tlian a right angle ; an obtUBO angle il 
greater than a right angle. 

The altitude of a paraUelogram or a trapezoid is the perpendiculii 
distance between Maparallei aides. 



THE CIRCLE. 

464. A circle is a plane fignre bounded by a carved line, 
called the eircumfeTence^ every point of which is equaiiy 
distant from a point within called the center. 

The diameter of a circle Is a line pacing through 
its center, and tenninated at both ends by the circum- 
ference. 

The radius of a circle is a line extending from Its 
center to aoj point In the circumference. It is ane half 
the diameter. 
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465* The base and altitude of a triangle given, to 
\ find the area. 

1. Find the area of a triangle whose base is 'ZS ft. and alti- 
(tade 11.5 feet. 

B(K.ijTiOjr. - ."^ = 188i; hence, the area is 188i sq. ft 
FoEMuLA : i {base x altitude) = area of triangle. 
Find the area of a triangle, 
3. TVlioBe base is 12 ft. 6 in. and altitade 6 ft. 9 in. 

3. Whose base ia 25.01 chains and altitude 18.14 chains, 

4. What ia the cost of a triangular piece of land whose 
tase ia 15.48 ch, and altitude 9.67 ch., at $60 an acre ? 

5. At t.40 a square yard, iiud the cost of paviug a triangu- 
lar court, its ba^' being 105 feet, and its altitude 21 jards ? 

466, The area and one dimension given, to find the 
other dimension. 

1. Find the base of a triangle whose area is 189 sq. ft., alti- 
tude 14 ft. 

BoLunON. — r^ — = 37 ; hence, the bau is 37 ft. 

2. Find the altitude of a triangle whose area is 20} sq. ft, 
base 9 yards. 

EuLB. — Divide twice the area hy the given dimension. 

Find the other dimension of the triangle, 

3. When the area is G5 aq. in. and the altitude 10 in. 

4. When the base is 42 rods and the area 588 sq. rods. 

5. When the area is 6^ acres and the altitude 17 yards. 

6. Wlien the ba.se ia 12.35 chains and the area 5 A. 33 P. 




ADDENDA. 

467. The three sides of a triangle ^ven, to find li 
area. 

1. Find the area of a triangle whose sides are 30, 40, and 
CO ft 

SoLTmos. (30+J0+J0)-t-_3 = 60; 60-80 = 30; 60-40 = 20; 
. 60 - 50 = 10, V™ X 3U X 30 X 10 = BOO ft., aria. 

, 3. Find the area of a, triangle whose base is 20 ft. and each 
of the other sides 15 ft. 

Rule. — From half the sum of the three sidet subtract each 
aide separately ; multiply the half -sum and the three remain- 
ders together ; the square root of the product is the area. 

3. Find the area of a triangle whose sides are S5, 36, and 
49 in. 

4. How many acres in a field in the form of an equilaten) 
triangle whoee sides meaaiire 70 rods ? 

468. To find the area of a parallelogram. 

1. Find the area of a parallelogram 16.25 ft by 7.5 ft. wide, 
BoLTmoK. 16,35 X 7.5 = 121.S75 ; beuce, 1S1.87B aq. ft. is the ana. 
FoBHDLA : Base x altitude = area of parallelogram, 

2. The base of a rhombus is 10 ft. 6 in., and itsaltitnde 8 ft 
What is its area ? 

3. How many acres in a piece of land in the form of a 
rhomboid, the base being 8.75 ch. and altitude 6 ch. ? 

i. A man bought a farm 198 rods long and 150 rods wide, 
and agreed to give t32 an acre. What did the farm cost ? 

5, A certain rectangular piece of land measures 1000 links 
by 100, How many acres does it contain? 

6, How many square feet m a board 16 ft long, 18 inches 
wide at one end and 25 inches wide at the other ead ? 
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469. To find the area of a trapezoid. 

1. Find the area of a trapezoid whose parallel sides are 133 
\ and 11 ft., the altitude 9 ft. 



Formula I \{suviof the hoses y.aUitude):=area of trapezoid, 

2. Required the area of a trapezoid whose parallel sides are 
178 and 146 feet, and the altitude 69 feet. 

3. One side of a quadrilateral field measures 38 rods ; the 
aide opposite and parj,llel to it measures 26 rods, aod the dis- 
tance between the iwo sides is 10 rods. Find the area. 

470. To find the area of a trapezium. 

1. Find the area of a trapezium whose 
diagonal la 42 ft. and perpendiculars to 
this diagonal, as iu the diagram, are 16 ft 
and 13 ft. 

Solution, — ^ — x 43 = 714 ; hence, 714 sq. ft. is the area. 

Fobhitla: \(s'umperpendic. xdiag.) ^ area of trapezium. 

2. Find the area of a trapeainm whose diagoncl is 35 ft. 
8 in,, and the perpendiculars to this diagonal 9 ft. and 12^ ft 

How many acres in a ijaadri lateral field whose diagonal 
rd. and the perpendiculars to this diagonal 20.453 and 
50.838 rd.? 

To find the area of any regular polygon, tnnHfply Its perimeter, or the 
sum of its aides, by the perpeudicnlar lalling from its centre to one of 
itB Bides. 

To Snd the area of an imffvlar polygon, divide the figure into tri- 
angles and tTapPniumB, and find the area of each separately. The sum 
of theae aieaa will be the area of the whole polygon. 
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471. The diameter or circumference of a circle ^ivei^ 
to llud tbe other dimeusiou. 

1. Find the circuin. of a circle whose diameter is 20 
SoLDTios.— 30 in. X3.1416 = 63,832 iu., t!ie eireumferenee. 

2. Fmd the diameter of a circle whose circumference U 
63.832 ft. 

Soi-TiTiOH.— 82.833 ft. + 8.1410 = 20 ft., tlie diameter. 

. Diameter x3.1ilG = ctrcumference. 
. Circumference -i- 3.lil6 = diameter. 
Si 3. Find the diameter of a wheel whose circum. is 60 ft. 
K^^^. What i3 the diameter of a tree whose girt is 18 ft. 6 in. ? 
/^. What IS the radius of a circle whose circum. is 31.416ft.f 
Ni. Find the circumference of the greatest circle that can he 
drawn with a stnng 14 inches long, used as a radius. 

473. Tu And the arcn of a circle, when both its dig 
eter and circumference are {;iveu, or when efther 
given. 

1. Find the area of a circle whose diameter is 10 ft. 
circumference 31.416 feet. 

BOLDTtOH.— 31.416 ft. X lO-i-4 = r8..HBq. ft,.a7w. 

3. Find the area of a circle whose diameter is 10 ft 
SoLUTioK.— 10 ft.' X .7854 = 78.54 eq. ft., arm. 
3. Find the area of a circle whose circum. is 31.416 ft. 
Solution.— 31.416 (t. -!- 8.1416 = 10 ft., diam. ; 

(10 Ft,)» X ,7854 = 78.54 e.i, ft,, ana. 
^ \ 1. i (diameter X circumference) = area. 

FoHMULABT ^ „ V ^ . , r^otLA 

. (2. Square of diameter x.liioi ^ area. 

N. 4. Find theareaof acircularpoiid,it3oireimi.being200eh.? 
s. -06- The distance around a circular park is 1^ miles. 
\^any acres does it contain ? 

■^g. How much land in a circular garden, thatreqnirefl 84: 
I offe 



in he 



'fencing to inclose it? 
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473. To find the diameter or circamrereDce of a cir- 
cle, wbea the area is given. 

1. What is the dkmetet of a circle whose area is 1319.4:72 ? 
SOLCTiON. ^^^^ = imi; 'i/m^ = 4Xim} + .thediama»r. 

2. What is the circomference of a circle whose area is 19.635 ? 
SOLxmoM. ^^ = 656; y/sM = 2.5, radiut; 

i^xix 3.1416 = 15.708. the eireumferenee. 



I area , . 

■\/mi=''" 



diameter. 



3.1416 

3. The area of a circular lot is 38.484C sq. rd. Find its 
diameter. 

4. The area of a circle ia 78.75 sq. yd. Find its diameter 
and its circiinifereDCe. 

5. The area of a circle ia 286.488 square feet. Bequired the 
diameter and the circumference. 



474. A prism is a solid whose bases are eqnal and par* 
.allel polygons, and whose sides are parallelograms. 

Tbe pliuiea nhich boimd a eolid are called facei, and their interseo- 
'tions e<Ige>, 

The altitude of a prism is tlie perpendicular (list&nco between Ita 

A prism is triangular, quadrangatar, pentagonoi, etc., according bh its 
have three aides, /oar sides, five sides, nte. 

* Foi Bome uiber deBntUonB, see page Uilj, 



TriaasyUr Pri*m. Quidnngular Priim, Pairtigoiwl Priin. Knugoml Priui. 
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, 475. A cylinder ia a body bounded by a nniforinly 

curved surface, its ends being equal and parallel circles. 

The altitude at axis of a cylinder is the Due joming the centers of 



476. A pyramid ia a body having for its baae a polygon, 
and for its other faces three or more triangles, which tenni- 
nate in a common point called the vertex. 
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477. A cone is a body having a circular base, and whose 
ooavex surface tapers uniformly to the vej'tex. 

The altitude of a pyramid or at & coue is the perpendlcnlar distance 
from ItD vertex 1o the plane of it^ base. 

Theslant height of ap^TVimiii is the perpeodictilar distance from it* 
vertex tooneof tlie sides of tlie bas?; 
of a tone, is a stralj^ht line from the 
vertex to the eircumf. of the haae. 

Tlie l^Btum of a pyramid a 
cone is that part whicli remaioa after 
cutting off the top by a plane parallel 
to ibebaoB, 
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478. A. sphere mmtai^h 

r &ce, all the pomta «{ wUik ■■ 
within calkd the mlar. 

The dumetarof m ^fcaviisMyyhlfiwfM^ 
Ing thtoogh Ite eemer of Ae ■ 
. mt boib enda bj itt *"fa™ 

Theradioa of & ipkMBMkBBi^&cdavB 
[ from tbeccaKTMuijpawtBlfceMrlMe. 

PROILCM* 

479. To And the eoDrex rarC of a prina or rjlinder. 

1. Find the area of the conrex enr- 
&ce of a prism whoae altitade is 7 ft, 
and its hase a pentagon, each side of 
which is 4 feet. 

SoLTJTios. — i ft X 5 = 2011, pehmetfr, 
SOft.xT = lUsq. ft.,(»HHa«Kr/-(K8. 

2. Find the area of the conTer snr- 
£ace of a tnangnlar prism, wboee alti- 
tude is 8^ fe-et, and the sides of its 
base 4, 5, and 6 feet, respectively. 

SoLcnoH. — i tt + 5 It. + ft, = 15 f L, pe- 

15 ft X 81 = lS7i Bq. n..fonM3!ini7farf. 

3. Find the area of the 
altitnde is ^ ft. 5 in., and the circum- 
fei'ence of its base 4 ft. 9 in. 

SoiDTiOlT.— a ft. 5 In. :^ 80 in. ; 4 ft. B in 
= B7in. 

6Tiii.MS9=1653Hq. In. t= II eq. ft. 6S eq. ■■ 
Inehee, convex lurfaee. 

Formula: Perimeter ofbasexaUitiide 

To fiad tbe entire BurfaM, add the area of the 




ADDENDA. 

4. If a gate 8 ft high and 6 ft. wide revolve upon a p 
in its center, what is the entire surface of the cylinder ( 
scribed by it? 

5. Find the suj)erDcia1 contents, or entire sorfaceof aprii 
8 ft. 9 in. long, 4 tl. S in. wide, and 3 ft. 3 in. high. 

6. Find the entire surface of a cylinder formed by the re?< 
lution about one of its sides of a rectangle that is 6 ft. 6 i] 
long and 4 ft. wide ? 

7. Find the entire surface of a prism whose base is an eqnj 
lateral triangle, the perimeter being IS ft., and the altitu ' 
15 feet ? 

4S0. To find the volume of any prism or cylindei 

1. Find the volume of a triangular prism, whose altitnde'ti 
20 ft., and each side of the baso 4 ft 



2. Find the volume of acylinder'whose altitude is 8 ft, 6 in, 
and the diameter of its baae 3 ft, 

SoLurroN.— 3' « .78.54 = 7,0686 sq. ft., arm of base (472). 
7.{«88Bq. ft. x8.5 = 60.083 cu. ft., vdume. 

Foruula: Area of base y. altitude =. volume. 

3. What is the volume of a log 18 ft. long and If ft. in 
diameter ? 

4. Find the solid contents of a cnbe whose edges are 6 ft. 
Bin.? 

5. Find the coat of a piece of timber 18 in, square and 
40 ft. long, at *.30 a cubic foot. 

6. What is the value of a log 24 ft. long, of the averagf 
circumference of 7.9 ft., at #.45 a cubic foot ? 



4tSl. To fliid the convex surface of a pyramid or cone. 

1. Find the conyex surface of a triangular pyramid, the 
I slant height being IG ft., z,nd each side of tho hose 5 feet. 
BOLImoN.-^5 ft. +5 ft. + 3 It.) X 111^3 = 130 Bq. ft., convex mirface. 
8. Find tho couves eiirface of a cone whose diameter is 
17 ft. 6 m., and the slant height 30 ft. 

BoLUTioiT.— 17.5 ft. x3,1416 = ^i.^lH ft., areumferenee. 
64.978 ft X 30+3 = 834.67 sq, ft,, amsex mrfaee. 

FoEMTTLA : Perim. of base x ^ slani height = convex surf. 
To find the entire aar&ce. add to this product the area of tbe base. 

3. Find the entire surface of a pyramid whose base is 8 ft. 
6 in. square, and its shut height 31 feet. 

4. Find the entire surface of a cone the diameter of whose 
base 18 6 ft. 9 iu. and the slant height 45 feet. 

483. To find the vohime of any pyramid or cone- 

1. What is the volume, or solid contents, of a square pyra- 
mid whose base is 6 ft. on each side, and its altitude 13 ft. 

BoLunON.— 6 X 6 X ia+3 = 144 cu. ft., volume. 

2. Find the volume of a cone, the diameter of whose base 
is 5 ft. and its altitude 10^ ft. 

Solution.— 3' ft. x .7854 xlOJ-i-S = 68.72^ cu. ft., volume. 
Fohmula: Area ofbasex^ altitude = volume. 

3. Find the sohd contents of a cone whose altitude is 24 ft., 
and the diameter of its base 30 inches. 

4. What la the cost of a tnangular pyramid of marble, 
whose altitude is 9 feet, ench side of the baso being 3 feet, at 
taj per cubic foot ? 

5. Find the volarae and the entire surface of a pyra- 
mid whose base is a rectangle 80 ft. by 60 ft., Mid the edges 
which meet at the vertex are 130 feet. 
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483. To find the couvex surl'ace of a frustum of 
pyramid or of a coue. 

1. What is the convex Barfooe of a frastam of a square pyr- 
amid, whose Blunt height is 7 It., each Bide of the greater base 
4 ft, and of the less base 18 inches ? 

SoLDTiOK .— T ha pe rimettr of the greater bage Ih 18 ft., oftiieleaB.flft. 
la ft. +8 ft. X 7+3 = 77 sq. (t., convex virfaee. 

2. Find the convex surface of a fmstnm of a cono ■whose 
slant height is 15 ft., thecircamferenceof the lower base 30 fL, 
and of the upper base 16 ft. 

Formula . 5mm of ^'enmelers x J slant height = conv. surf. 
To Qod the entire surbce, add to this product the ama of both eods. 

3. How many square yards in the convex surface of a fros- 
tum of a pyramid, whose bases are heptagons, each side of the 
lower base being 8 ft., and of the upper base i ft., and the 
Blant height 55 ft, ? 

484. To find the volumeof afi-ustum ofa pyramid or 
cone. 

1. Find the volume of the frustum of a sq. pyramid, whose 
attitude is 10 ft., each side of the lower base 12 ft., and of the 
upper base 9 ft 

BOLrnoN— 13* + 9' = 2S5; (335+ ^144^81) xiO^= UIO; hencs, 
1110 eu. ft. la the nalame. 

8. How many cubic feet in the frustnm of a cone whose 
altitude IB 6 ft. and the diameters of its basea 4 ft. and 3 ft ? 

EutE. — 7h the sum of the areas of both bases add the square 
root of the product, and mtiUiply this sum by one-third of thi 
altitude. 

3. How many cu. ft, in a piece of timber 30 ft long, the 
greater end being 15 in. square, and that of the less 12 in.? 

4. How many cu. ft in the mast of a ship, its height being 
50 ft, the circumference at one end 5 ft and at the other 3 ft,? 
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MENSURA TlOi^'. ' 

4S5. To flod the aarface of a sphere. 

1. Find the surface of a sphere whose diameter is 9 in, 
SoinTION.— BixS-Uie - 251,4696; hence, 248.4696 sq. in., #m^a«. 
FottMULA : Diametei^-AS.lJtiS — surface of sphere. 

2. What 13 the surface of u globe 3 feet in diameter ? 

3. Find the surface of a globe whose radius is 1 foot, 

486. To lintl the volume of a sphere. 

1. Find the volume of a globe whose diameter is 18 in. 
BoLUnos.— 18'x.S33« = 30r>3.«35a, hence, 3053,8353 en. R., turfunw. 
Formula: ftameier* x .5336 = volume of sphere. 
3. Find the volume of a globe whose diameter is 30 in. 
3. Find the aohd contents of a globe whose radius is 5 yd. 

487. Gauging is the process of finding the capacity or 
volume of casks and other vessels. 

For ordinaiy purposes the diagonal rod la used, 
which gives only approiimaie results, 

A cask is equivalent (o a cylinder having the 
same length and a duuneter eqoal to the mean 
dianfeter of the cask. 

To find the mean diameter of a cask (nearly). 
Rule. — Add to the head diameter f. or, if the staveg are but 
little curved, .6, of t/ie difference between the headandbuTig 



To find the volume of a cask in gallons : 
Rule. — Multiply the square of the mean diameter by the 
hngth (both in incftes) and this product by .0034. 

How many gallons in a cask whose head diameter is 
I'M in., bung diameter 30 in., and its length 34 inches? 
BonmoN.— 24 1- (30-a4x |) = 38 In., m4an tUamcler. 
W X 84 X .0034 = 80.63 gal., capacUi/. 



806 ADDENDA. ^^^HVj 

3. What is the volume of a cask whose length is 10 in., the 
diameters %\ and 30 in. rospectivel; ? 

3. How many gallons in a cask of slight cnryaturCj 3 ft. 6 in. 
long, the head diameter being 36 in., the bang diam. 31 in.F 



% 



k 



METRIC SYSTEM. 

488. The metric system of weights and 
based upon the decimal notation. 

489. The meter is the base of the system, and is one ten- 

miUio}ith part of the distance on the earth's snrface from the 
eqaator to the north pole, and is equal to 39.37079 mches. 

490. The metric system has three standard units ; viz., 
the me'ter {mee'ter) or wnit of length, the li'ter {lee'ter), or 
unit of capacity or volume, and the gram, or u»it of weigU, 
The ar and ster are the units of square and cuiic mcafiiires. 

Each of these units has its multiples and sub-multiples. 

491. The multiple units, or higher denominations, 

are formed by prefixing to the standard unit the Greek nume^ 
ala, d^'a (10), hSkto (100), Wo (1000), myr'ia (10000). 

493. The nub-multiple units, or lower denomiDft- 
tions, are formed by prefixing to the standard unit the Latm 
ordinals, rffc'i (-,%), c^nl'i (y^), mU'h (-nAns)- 

Hence, it is apparent frnm the name of a unit, whether it ia gn^tt 
or leu than the standard unit, and cilso how many lintet. 

ThQB, 1 deka-metcr (i)m.) danotea 10 meters; 1 hekto-meter (Eft). 
100 meters; 1 kilo meter (^m.), 1000 meters; and 1 m jria-meter (jffm.V 
lOOOOmeters. Also, 1 ded-meter(<Jn».) denotes j\[(.l) of a meter; 1 cenli- 
.), i^ i-Ol) of a meter; 1 milUmeter (mm.), rJn ('^^J "^-^ 



METRIC SYSTEM. 



493. The following diagram Bhowa how the tables are 
formed : 



Deka 
Hento 

KiXo 
Myria 



494. The metric si/stem being baaed npon the decimal scoIb, 

the denominatioTis correspond to the orders of the Arabic no- 
tation, and hence are written like United States money, the 
lowest denomination at the right. Thus, 



I I 
i 



4nl 

S ^ ^ u S 



The number b read, 87015.6: 



le'tert. It may bo eipfeaeed in difier- 



eitt deDomiaationa by placinir the decimBl point at tbe i\g\iX at the 
required denonunatioQ, and writiug the Dams or abbreviatioD alter the 

Thus, the above may be read, BT0.15638 Hm. ; or 67.016688 Km. ; or 
670150.38 dm.; or 6701503.8 cm.; or it may be read, 

6 Urn. T Em. Bm. 1 Dm. 5 m. 6 dm. 3 cm. 8 mm. 

Write 3672,045 meters, and read it in the aeveral orders ; 
read it in kilometers ; in hektometers ; in dckameters ; in 
decimeters ; in centimeters. 

The names fniR, cent, and dimt. used in D. S. money, correepond l 
miBi, etnti, and drti In the metric system. Hence, the eagle might ba I 
exiled a deka-dollar, Bince il is 10 dollars ^ the dime, a deci-dollar, s 
it iB ^ of a dolloi, elu. 



■ MEASURES OF LENGTH. 


1 


■ 4*». IJm.*™ 


■ 495. Tlie iHd'ter ia the unit of length, and is i — r 


T H— 




1 equal to 39.37 in., or 1.0936 yd. +■ 


1? 











■ IMUUmSter. mm. ,03937 in. »^ 




■ 10 M'li.mfi'terB' = 1 CSn'ti-me'ter. cm. .3937 '• 


d i 




W 10 C3n'ti-me'tere = 1 Daol-m6't«r. dm. 8.9a7 " * 


^1 




10 D5cl me'tera = 1 iVt^ter. m. 3937 - 


^ 1 




10 Me'tbes = 1 Dgk'a-nie'ter 1/m. 82J] ft. 


3 " 




IODek'a.ine'tara = I Hek'to-m6'ter. Mm. lU-BS rd. 


i^S 




10 HSk'to-meters = 1 Ki'lo-mS'tor. Km. .6214 mi. 


3 




10 Kno-mS'tars = 1 Myt'ia-mfi'ter. Mm. 6.314 " 


i". 




Units of langtli form a Bcnle of lens ; hence, in wiitinjr ^ 


i. 










allowed for eacli deaomination. ^- 






ThuB, 9653 mm, may lie writteu 963.3 cm., or 96.53dm.. | 


-- e 




or 9.653 m., or .0053 Dm. > 


■^i 




1. The me'ter is aaed m mesBuring cloths and short 




difltances. 


a 




8, The ki'h-mgter ia commonlv used for metaanng long 


-4 




diBlanceB, and ia about | ot a common miio. 


..I 




3. The ein'tl-mSter and mU'li-mXttr are need bj me- " 






ohftnics and others for miaute lengtlig. 


--ft 




4 In bneineas, dte'ime'Uri are nsnally eitpreaaed in 


-■I 




tln-time-teTi. 






8. The dika-meter, Atkto.n^er. and mpr'ia-m^Ui- are 


^1 




seldom oaed, but their values are etpteBaed bb l^'to-vti'tert. 






Kead the following: Li 


LUl 




3.9 m. 34G Dm. 451 Hm. 




36 dm. 57.9 Hm. 693.7 Km. 13.043 


Km. 


428 cm. 479.6 m. 105.6 Dm. 500.032 


m.- 


Write the following, expressing each in three denomin 


ations: 


2. 24379 dm.: 15033036 cm.; 2475064 mm.; 30471 


Dm. 


3, 6704 Mm.; 85 Km.; 130000 m.; 780109 cm.; 75 


m. 



Msfkic srsmx. 


^^n 


MEASURES OF SURFACES AND SOLIDS. 


496. The square meter is thi) ttnit 
'^ ordinary surface measures, and is 1.196 
aq. yd., or 10.764 sq. ft. 

1 Sq. Mn'li me'ter. tq. 
100 Sq. Mini-mE'tera = 1 Sq. CSn'ti-tnS'ter. tq. 
100 Sq. Cen'ti-me'tera = 1 Sq. Mc'i-mS'ter. tq. 
lOOSq. Decl-me'ters = 1 Sg. Me'ter. tq- 


ltg.aa.,i-Jcat:ttttt 

mm. .00155 sq. in. 
m. .165 eq. Id. 
dm. 1S.5 sq. in. 
m. 1.196 Bq. yd. 


497. The ar is the unil of knd measares, and is a square 
Those side ia 10 meters, and cootains 100 sq. meters. 


1 CEn'tar (co.) = 1 Sq. M&tor. «g. m. 
100 Cen'tara = 1 Ar. a. 
100 Ar8 = I Hek'tor. Ea. 


1.196 Bq. yd. 
119.803 gq. yd. 

8.471 acre* 


1. The metet is naed In meftsaring olotbe and short diHtances. 

2. The kilo-meter, eqnal to | of a mile, nearly, ia used for ineasuriog' 
fenj diBtanceB. 

1 « acre is 40.™, nearly. ^Sk. 


1 498. The cubic meter is the vnit of 

1 ordinary ao^tii measures. 

^ 1 Cu, Mnii-mC'ter. mi 

' 1000 Cn. Mini-mE'ters = 1 Cu. Cen'ti-mfi'ter. ru 
1000 Cu. Cen'ti-me'terB = 1 Cu. DEc'l-me'tor. cu 
1000 Cu. DEc'i-rae'terfl = 1 C«. M&tei: eu 


mm. .000061 cn. in. 
tm. .061 cu. In. ■ 
dm. .0353 cu. ft. M 
m. SS.3166 CO. ft. M 


499. The ater is the unit of wood or stone measures, and S 
.is a cnibic meter, eqaal to 35.3166 cn, ft., or .3759 cord. ^ 


10 Dec'i-siSre - 
10 Sters * = 


1 DEc'i-Bter. d». 
1 .SYf r. ». 

1 Dgk'u-Pter, Dg. 


8.53 c^u. n. J 
33.316 cu. ft. ^ 
2.759 cord. ^H 


1, The square and nuWc meoBureB are only the 
tliB measures of ianfffA. 
L 9. The fluW* deei-meter Ih called a (I-i«r when astd 
■ of dry niMBQiw. 


iqiiitret and euZw at^^f 
tt a. cait of liquid oi 


^^^^^^ 




^^^^^ 



ADDENDA. 



MEASURES OF CAPACITY. 

500. The li'ter is the unit of ca- 
pacity, both of liquid and of dry 
meaaures, and is equal in yolume to 
1 cu. deci-me'ter, equal to 1.0567 qt. 
liquid measure, or .908 qt. dry meas. 
1 Mll'liU'ter. ml. 

lOMil'lill'tere = 1 C«n'U-lI'ter. d. 

10 CSu'ti.li'lere = 1 DeGl-lI'ler. dl. 

10 Dec'i-ll'tere = 1 Lt'ter, I. 

10 Li TER8 = 1 DSk'n-ll'ter. Dl. 

10 Dek'a tflera = Hek'to-lTter. Bl- 

10 HSk'to-irtere = I KH'cirter or BtoT. El. ■ 
10 Rll'o-li'tere = 1 Mf r'ia-irter. J«. 

1 T?.e Iftgr IB used in meaauriog liquide i 

2. the hek'io-li'ter is used for meaBoriug grain, fruit, roots, etc. in 
large quantities, also wine in casks. 



.081 cu. in. 


.27 B. dr. 


.Bl " 


.888fl.o«. 


6.10 •' 


M5gi. 


.908 qt. 


1,0587 qt 


0.081 " 


BMnoeti 


3.887 bu. 


26.4175 ■' 


2857 bo. 

1.808 cu. yd. 


S64176 " 


383.73 ba. 


2641.75 " 


moderate quantitiss. 



MEASURES OF iVlQiSTf " 



501. The ffTatn is the unit of weight, and is equal to the 
weight of a en. ctn'ti-me'ter of distilled wafer. 
A gram is equal to 15.433 gr. Troy, or .03527 oz. Avoir. _ 



ID MIl'li-graniB 
/^- 10 CSn'ti-gmnis 
" yy^ Detfi-gMma 

'^0 GSAMB 

10 DSk'a-gTsms 



10 Kil'o-gTEima 

100 KiL'OB 

10 Qaiaiala 



1 MR'H-gTam. 
1 CEn'ti-grani. 
1 Dec' i gram. 

1 Gram. 

1 DPk'a-gmtn. 
1 HSk'to-gram, 
, I Eil'o-gram, ) 
1 or Kil'ft. f 
1 M/r'ia-gram. 
1 Quin'tal. 
lToiVTiBtt,tt,orruw, 



.01543 gr. Tr,rl 
.154.^+ " I 
1.543S+ " 



3.5374+ " 
J 2.8793 lb. Tr. 
} 2.2046+ lb, Av. 



1. The gram is used for weighing letters, gold, Bilver, medMnes, and 
all BmaJl, or coetly articles. 

2. The kU'g-j/Tam or kWo is the aaltof coamion weight in trade, being 
». tn&e less th&n 3t lb. Avoir. 

, , , .„ . J - ., , ,v, ) S-S^BS lb. Ttoy. 

3. 1 kd o-gram = 1 ci*. dec\.mt («■ = 1 ft'(n- = j ^ ^^ ,^ ^^^j^_ 

4- 15 ffram* are taken as J an ouiiM at the U. S. Poet Office. 
5. The ton 'm the weight of a ea. m. of wat«r, and is used for weighing 
Teiy hearj- articles, being about 204^ lb. more than a common ton. 

503. Uoita of length, of capacity, and of weight, toim a 
scale of tejis (10) ; hence] each order of units will occapj ont 
plaee. 

503t Units of square measures form a HCale ol hundreds, 
100 (10 X 10) ; hence, two places mnat be allowed to each order. 

504. Units of solid measures form a scale of ikousandSj 
1000 (10 X 10 X 10) ; hence, three places must be allowed to 
each order. 

505. To adtl, subtract, multiply, and divide metric 
denominations. 

1. What is the sum of 3U.317 m., 53.063 Hm., and 235 cm.? 
Solution. 314.317 m. + 530e.3 m. +2.35 m. ^ 5632.fi67 m. 

2. Find the difference between 4.37 Km. and 124C m. 
SoLDTiDH. 4S7 Em. — 1.S42 Em. = 3.128 Em. 

3. How much cloth in 8^ pieces, each contaming 43,65 m.? 
SOLUTIOK. 43.85 m. x 8.S5 = 360.1125 m. 

4. How many garments, each containing 3.5 m., can be 
made from a piece of clofch containing 43.75 Dm. ? 

SOLUnOH. 437.5 m. -<- 3,5 m. = 125 times ; hence, 125 gaimentB. 

All computations in metric numbers are similar to thou 
in integers and decimals, or tJi U. S. money. 

>' 5. Add 7.6 m., 36.07 m., 125.8 m., and 9.127 m. 



6. Express as meters and add 475 dm., 3241 cm., and 735 mi 
T. Add 56.0r m., 1068.2 dm., 4307G5 cm., 6034.58 m., 
express the result in kilometers. 

8. From 8.125 Km. take 3276.4 m. 

9. How many meters of ribbon will be required to make 
badges, each containing 40 centimeters ? 

10. What will be its cost, at 15 cents a meter p 

11. Find the difference between 25.3 Km. and 425.35 m. 

12. II au engine runs 3<i.8 Km. in an hour, how far does 
ran between 8 o'clock and 13 o'clock ? 

13. In 15 sq. Hm. how many square meters? 

14. What is the surface of a floor 12 m. long and 7 m. wide 7 

15. Add 8 times 4 Ha., 7 times 9 a., and 13 times 14 ca. 

16. What is the area of a piece of land 42 Dm. long and 
36 Dm. wide ? 

17. How many meters of carpeting .0 m. wide will 
floor 8 m. long and 5.4 m. wide ? 

18. From 36 cu. m. subtract 8 times 42 ca. dm. 

19. How many cubic meters of brick in a wall 16 i 
3 m. high, and 8 dm. thick? 

20. How many cu. meters of earth mnat he removed in dig- 
ging a cellar 10..^ m. long, 8.2 m. wide, and 3.2 m. deep? 

zl. In a pile of wood 9.3 m, long, 2.8 m. high, and 1.5 m, 
wide, how many sters, and what is its value, at 13.75 a ster^ 
23. Find the sum of 175 I., 25 HI., 42 cl., and 16 dl. 

23. From 6 times 25 HI. take 15 times 36 1. 

24. Divide 5 HI. of com equally among 25 personfl. 

35. From a cask of wine containing 3 HI. of wine, 126 L 
were drawn out. How much remained ? 

36. How many HI. of wheat can be put into a bin 3 m. 
long, 2 m. wide, and 1.5 m. deep ? 

27. Change 16,5 T. to kilos; to grams; to decigrams. 
88. If coffee is $.80 a kilo, what will 5 quintals cost? 



and I 



METRIC SYSTEM. 

50G. Unite of the metric system m dnnged to units of 
tile common EyBtem l^ ngiog the eqniralents in the preetduig 

Ublea. 

507. Vtiits of the common STStem are changed to iinit£ of 
le metric system by aaing the eqaJTaimts in the following 

TaBLB of EQtnrALKKTB. 



Unear Mea»Hfe«. 

1 iDcb = 2.54 Centimetera. 
1 Foot = .3048 Meier- 
1 Yard = .9144 Meter. 

1 Bod a 5.029 Meters. 

1 Mile = 1.6093 Eiloi>iet«n. 

Square Measures. 



Solid Meamtre. 

Cn. Inch = 16.387 Cn. Cecam. 
1 Co. Fool = 28.Sn Ca. Dedm. 
I Cn. Yard = .7645 Co. Meter. 
ICord = 3.684 Sten. 

Measures of Capacity, 



Sq. Inch = 6.«a8 8q. Centim. 1 FL Oniice= .0S958 Uler. 



1 Sq. Foot = .0929 Bq. Meter. 
1 Sq. Yard = .6361 Sq. Meter. 
1 Sq. Rod = 35.393 CeDlwa. 

■a =40.47 Are. 
Mile = 35S Hektars. 



1 Liq. Qt. = .9463 Liter. 

1 Gallon - a785 Litera. 

1 DrvQt. = l.lOl Liters. 

1 Bt»hel = .85343 Hektoliter. 



Measures of Weight. 

Gtr^u Tr. = .0648 Gmm. I 1 Oonce At. = 38.35 Qnuna. 

1 Ounce Tr. = 81.103 Grams. 1 Pound A v. = 4586 EUlogTsm. 

1 Pound Tr. = .37334 Kilogram.] 1 Ton =.907 Tonneau. 



WRITTEN EXERCISES. 

508. 1. How many feet in 34.5 m.? In 472 cm. ? 
-8. How many milea in 6000 m. ? In 400 Km. ? 

5. How many meters in 75 yd. ? In 18 yd. 1 ft. 6 in. ? 
4. In 436 ara, how many acres? How many b^j. rods? 

6. In 3588 sq. yd. bow many sq. m. ? How many ara? 

6. In 13 gal. 3 qt. 1 pt 3 gi. how many liters P How 
lany HI. ? 



7. How many grams in 6 lb. Troy ? In 6 lb. Avoir. P 

8. How many square metres of plastering in a room 11 
6 in, long, 14 ft. wide, and 9 ft. 6 in. high ? 

9. Bought 454 bu. of wheat, at $3 a buehel, and Bold tbe 
same attS. 75per hektoliter; how many hektoliters did 1 sell? 
Did I gain or lose, and how much ? 

10. Find the weight of a barrel of flour {196 lb.) in Kg. 

11. Find the cost of a carpet for a room 10.5 m, long and 
8.4 m. wide, if the carpeting is 84 cm. wide and C(»ts t3.7d 
a meter. 

12. What is the coat of a building lot 75 m. long and 63 m. 
wide, at $40 an ar P 

13. What will be the cost of a pile of wood 15,7 m. long, 
3 m, high, and 7-52 m. wide, at 11.50 a sterp 

14. How many meters of shirting, at *.18 per m., mogfc be 
given in exchange for 350 HI. of oats, at $1.20 per HI.? 

15. A lady bought 40.5 m, of Billt in Paris. What would 
be its value in Boston, at $4.75 per yard ? 

16. How many sters of wood can be pQed m a shed 8.5 m. 
long, 5.8 m. wide, and 4.S m. high P Find ita value, at t3.25 
a cord. 

17. A farmer sold 540 HI. of wheat, at $3 a bushel, and in 
vested the proceeds in coal at $7 a ton. How many tons did 
he buy? 

18. Find the cost of excavating a cellar 18.3 m. long, 10.73 m. 
wide, and 3.4 m. deep, at 30 cents aster, 

19. If a field produces 40 HI. of oats to the hektar, how 
many bushels is that to the acre ? 

20. How many liters will a cistern hold that measures on 
the inside 5.5 ft. long, 4 ft. 6 in. wide, and 4 ft. deep ? 

31. A dray ia loaded with 60 bags of grain, each bag hold- 
ing 8 Dl. ; allowing 75 K, of grain to the hektoliter, what ifl 
the weight of the load in metric tona P 




FRENCH AND SPANISH MEASURES. 

509. The old French linear and land measures 

are used quite generally in Louisiana and in other French 
settlements in the United States. 



12 Lines = 1 IdcIi. 6 Feet = 1 Toige. 

12 Inches = 1 Foot. 82 Toisea = 1 Arpent 

1034 Square ToiaeB = 1 Square Arpent. 
The French foot equaJe 13,79 inches, American mens., nearly. 
The Arpent is the old French name for .dere, and conttdne very nearly 
I of an AmericBQ acre. 

Example. — A sugar plantation on Bayou Teche, La., has a 
Etontage on the bayou of 17 arpents II toises 4 ft. 8 lines, and 
a depth of 184 arpents 23 toiaes 3 feet hetween parallel lines. 
What is the area in French measure? What is the equivalent 
in American measure ? 



i 



i 3237 sq. arpents 354 sq, toises 30 sq. ft. 24 sq. in. 
• t EqniY. in Am. meas., 3083 A. 73 P. 7f sq. yd. 



510. In Texas, New Mexico, and in other Spanish settle- 
nrients of the United States, the following denominations of 
Spnntsh land ntenHure are almost universally used, 
joatside of incorporated cities, for measuring lands : 

Table. 



IS Dots = 


ILine. 


13 Inches = 1 Foot. 


13 Lines - 


1 Inch. 


3 Feet = 1 Vara. 




SOOOVaraa = 


1 League. 



Alflo. 1000000 Sq, Varaa = 1 Lahor' = 177.136 rctob (Am.^ 
85 La-bora' = 1 Sq, T*Bguo = 4438.4 



now VaTuSqoBre z 
1000 Varas Square = 
5615.376 Square Vans = 
564.5376 fiquore Vara* = 
1900.8 Vaiaa Sqaare = 



1 Square Leogae. 
1 La-bor" = A Bq. League, "^ 
4840 Sq. Td, = 1 Acre (Eng.) 
1 8q. Ch. = -^ Aore ■' 
1 Section = 640 Acres '■ 



The Bpaoiah foot = 11.11+ in. (Am,); 1 Vara = 88i in.; 
= 100 TardB ; and 1B00.8 Varaa = 1 mUe. 
" Labor' " la above tables is accented on the last Bj'llable. 



lOS Varaa 



Example. — A Spanish grant in Texas has a front on the 
Nueces River of 3^ lea,, with a depth between parallel lines of 
12 lea. on the north boundary line, and of 13 lea. 350 varas on 
the south boundary line. What ia tlie area in Spanish meas- 
ure? What ia the equivalent in American measure? 
I 42 leagues 3 la-bore' 62500 sq. varaa. 
Atis. < Equiv. Amer. meae., 291 sq. mi. 295 A. 44 sq. rd. 
( 19 sq. yd. 3 sq. ft. 34.56 sq. in. 



SUPPLEMENTARY PROBLEMS. 

511. The following practical problems are given for those 
who desire further application of the principles and mles 
previously taught. 

1. Sold 20900 feet of timber for *339.62J, and gained 
thereby t78.37f What did it coat per C? 

2. What cost 3 T. 17 cwt. 20 lb. of hay, at t32| a ton ? 

3. A farmer exchanged 28|J bu. of oate worth J, 75 per 
buahel, and 453 lb. of middlings worth H^ per hundred, for _ 
12520 lb. of plaster. What waa the plaater worth per ton ? 

4. Bought 27^ bbl. of sugar for $453.75, and sold it at a 
profit of *4.62J a barrel. At what price was it sold ? 

5. In £6 10s. lOd. how many dollars U. S. currency ? 

6. Find the value in Troy weight of 9 lb. 10 oz. Ayoir. 

7. Find the value in integers of | of 3^ A. 



VPLEUEXrAJtr FSOBLEJtS. ^1^ 

8. A pbTskno bongfat Ift I0§ tA qauune at •S.Si an 
oimoe, uid de^ it oat id doses of 10 gr. at t.l24 each. How 
maeh. more than coet did he receire ? 

9. How large an edition of an octavo book can be printed 
from i bales 4 bandies 1 ream I'J <)uire3 of paper, allowing 8 
BbeetB to the Tolame ? 

10. A grocer boaght 10 bn. of chestnuts at t^.'it a bnshd, 
and retailed tbem at t.06^ a pint. How macb wad bis whole 
gain? 

11. What length of time vill elapee from 40 min. 25 sec. 
past IS o'clock, noon, April 21, 1886, to 4 min. 36 sec. before 
fi o'clock, A. M., Jan. 1, 1888 ? 

la. How many years, months, and days from your birthday 
to this date ? 

13. An excavation 68 ft. long. 37 ft. wide, and 6 ft. deep 
is to be made for a cellar ; after 471 en. yd. 16 cii. ft. 973 
cu. in, of earth have been removed, how much more still 
remains to be taken out ? 

14. The longitude of Pekiti is 118° east, and of Hacramento 
City 120° west ; what is the difference iu time ? 

15. The longitude of Jerusalem is 35° 32' oast, and that of 
Baltimore 76° 37' west ; when it ia 40 minutes past 6 o'clock 
A. M. at Baltimore, what is the time at Jerusalem ? 

16. Bought 7640 bricks, at J4.75 per 1000 ; 26789 feet of 
lumber, at t2.75 per 100 ; and 986 feet of pine boards, at $20 
per 1000 ; I paid *.35 per 1000 for planing 23463 foot of 
boards. What was the whole bill ? 

17. At 20 cents a cubic j'ard, what will it cost to dig u 
cellar 32 ft. long, 24 ft. wide, and 6 ft. deep ? 

18. If the wall of the same cellar be laid I] feot thick, 
what will it cost at $1.25 a perch ? 

19. A man owns a piece of land which is 105 ch. 8B 1, lonf, 
end 40 ch. 15 1. wide ; how many acrea does it contain }* 



ADDENDA. 

20. At $3.40 per square, what ia the coat of tinning b 
Bides of a roof 40 ft. in length, the raftere being SO ft. f 
long? 

31. What is the valne of a farm 189.5 rd. long and 150 S 
iride, at 131 J per acre ? 

I'X. If a load of wood is 13 ft. long, and 3 ft. 6 in. wide, I 
high must it he to make a cord ? 

23. A hin 7 ft. long, 6 ft. wide, and 5 ft. deep ia J f u 
rye. What is its value at II. 37^ a bushel ? 

34. Find the cost of 2400 ft. of boards, at %t per M.; 8C5 
ft. of scantling, at |o.40 per M. ; and 1256 ft. of lath, at t.80 
per C. 

25. Bought 288 bbl. of flour for $1728, and sold one-half 
the quantity for the same price 1 gave for it, and the other 
half for $8 a bbl. What did I receive for the whole ? 

36. If 4| hbl. of flour cost »32.30, what will ?J bbl. cost ? 

37. If ,875 of a ton of coal cost t5.(J35, what will 9^ tons 

28. A gardener sold, from his garden, 120 bunches of 
onions at 1.12^ a bunch, 18 bushels of potatoes at $.62^ per 
bushel, 47 heads of cabbage at $.07 a head, 6 doz. cucumbers 
at $.18 a doz.; he expended $1.50 in spading, $1.27 for 
fertilizers, $1.87 for seeds, $2.30 in planting and hoeing. 
What were the profits of his garden ? 

29. Reduce -^, .63J, .^1^, |, to decimals, and find their 
snm. 

30. If 8 be added to both terms of the fraction ^, will its 
value bo increased, or diminished, and how much ? 

31. If 8 be added to both terms of the fraction ^, will its 
value be increased, or diminished, and how much ? 

32. A, B, and C can do a piece of work in 5 da. ; B and C 
can do it in 8 da.; in what time can A do it alone ? 

33. How many bushels of oats at $| a bushel, will pay for 
\ of a barrel of flour at $!)J a barrel ? 



SUPPLEMENTARY PROBLEMS. 



rS4. (7i+lii-=-8i + aM)-(3J 

35. A ma n Bold a horee for $12i 
12^ yd. of cloth at %Z\ a yard, am 
a pound. How many pounds of t 

36. A dealer bought 840000 ft. 
and retailed it out at S!2} per C. 

37. Bought 150 bbl. of flour @ 
@ $1.44. Having sold 105 bbl. 
the wheat @ 13.06, at what price 
der of the flour be sold, to gain 



+ll-^3^+u5l5) = ? 

\, and received in payment 
i the balance in tea at I.GS}- 
ea did he receive ? 
of lumber at $15.90 a M., 
What wSiS his whole gain ? 
I $6|, and 350 bu. of wheat 
of the flour @ %%\, and all 
per barrel must the remain- 
$363 J on the whole invesit- 



L Complete the following equations : 

\ 38. {34x.l93 + 2.7x.4J)-=-(4.81 — |of 1.662) = ? 

■ 39. ($263.90 -^ $.56) X.0084+. 02^x100 = ? 

40. ($1260 X 3.49) -;- $10.47 — $850 -=- $6.80 = ? 

41. How many rods of fence will inclose a farm | of a mile 
square ? 

43, If a grocer's scales give ^ oz. short of true weight on 
every pound, of how much money does he defraud bis custom- 
ers, in the Bale of 3 bbl, of sugar, each weighing 3 cwt. 10 lb., 
at 13J cents a pound ? 

43. Reduce ilO 18s. 6d. to United States Money. 

44. Paid $435.75 for 3^ tons of cheese, and retailed it at ISJ 
cents a pound. What was the whole gain ? 

46. Reduce 580 franca to United States Money. 

46. Change $291.99 to Sterling Money. 

47. How many feet of boards will it require to inclose a 
building 60 ft. 6' long, 40 ft. 3' wide, 33 ft. high, and each 
side of the roof 34 ft. 3', allowing 523 ft. 3' for the gables, 
and making no deduction for doors and windows ? 

48. How many pickets, each 3 in. wide, placed 3 in. apart, 
will be required to fence in a lot 6 rd. by 14 rd., and what 
will be tlieir cost at $2,75 per C. ? 



ADDENDA. 



49. If a man's property is worth tl500, and he owes $1800, 
how many cents can he pay on the dollar ? 

50. What ia the value of a field 15 ch. 75 1. long, and 13 ch. 
60 1. wide, at 8tl4 per acre ? 

51. How mauy boards 13 ft. long will be required to incloso 
a field 48 rd, by 36 rd. with a fence 5 boards high ? 

bi. There is a park 300 ft. square ; if a walk 4 ft. wide be 
made around it, within the inclosure, how many square yards 
will it contain ? 

53. Make a bill for lumber bought by John Mills of Geo. 



old & Co.. of Dulutb, Sept. 20, 1885, as follows : 


124 boards. 


10 in. by 16 ft. @ tl5 per M 


120 " 


16 " " 14" " %\%\ 


40 planks. 


2^X13 " 15 "■ " $18.75 " 


96 joists, 


3x10 " 18 " " 114 


60 scantling. 


3x4 "12" " %Vi\ 



What is the amount \ \ 
54. What is the value, at $5 a cord, of a pile of wood 306 ■ 

ft. long, 30 ft. wide, and 5 ft. 4 in. high ? 

65. If 24 men, in 9 da. of 12 hr. each, buUd a wall 200 ft 

long, 6 ft, high, and 3 ft. thick, how many men, in 72 da. ol 

10 hr. each, can build a wall 950 ft. long, 8 ft. high, and h 

ft. thick ? 

56. A merchant pays $10050 for a stock of goods ; ha sells 
them at an advance of 33^^ ; the expenses onnneeted with 
the business are *1750. How much does he gain ? 

57. A grocer bought 3 T. 14^ cwt. of cheese at $240 [ 
ton, and retailed the same at 16 cents a pound. What per 
cent, was his profit ? 

58. The capital of an insurance company ia $250000 ; its 
receipts for one year are $58760 ; its losses and espenaea are 
$40010. What rate of dividend can it declare ? 

59. If 360 bu. of oats will last 13 horses 15 da., how long 
will 636 bu, last 18 horses ? 



TJPFLEMEffTARy PROBLEMS. 

60. What per cent, is gained by buying oil at 80 cents a 
gallon, and selling it at 12 cents a pint ? 

CI. A man bought a farm of lliO A. at $32 an acre; lia 
paid (1300 for fencing, 1150 for repair of buildings, and 118 
for improving tiie grounds ; at what price per acre must it be 
Bold to gain 25^ on the entire cost ? 

62. The taxable property of a School District is 1756000 ; 
a Union School-liouse is to be built, worth 834956,16; tha 
nnmber of taxable polls is 530, each of which is assessed 
$1.50. Allowing 'i% for collecting, what will be the tax upon 
tl.OO ? and how much will be the tax of S, P. Norton, who 
pays for 2 polls, and is worth $15420 ? 

63. Engaging in hnsincBa, I borrowed $750 of a friend at 
6^, and kept it until it amounted to $942, How long did I 
retain it ? 

64. The triangular gable of a certain building hae a base of 
44 ft, and an altitude of 18 ft. iiow many square feet of 
boards will cover the two gables ? 

6fi. H. Jouea .& Co. failed in business. They owed A 
$4000, B $5000, and C $7000. Their aaseta amounted to 
$11536, and the charges of the assignees were Z% on the 
amoant distributed. What Jg did they pay ? and how much 
did each creditor receive ? 

66. A bridge company, whose stock is 828000, pays h% divi- 
dends semi-annually. The annual expenses of the company 
are $2950. What are the gross earnings ? 

67. A having a farm of 109 A„ which rents for $081.25, 
Belle the same for $125 an acre, and invests the proceeds in 
Pacific R, R. 6's at lOBj^, brokerage \;% for purchasing ; will 
his yearly income be increased or diminished, and how much P 

68. Wliat will be the difference in the expense of fencing 
two fields of 35 acres each, one square, and the other iu the 
form of a rectangle, whose length is twice its breadth, tho 
fence coating $.62} a rod P 



i 



328 ADDENDA. 

69. The list price of a certain size and quality of dates is 
$12 a gross. On 15 gross, Mr. B. will give a discount of 25^ 
and Vd%, Mr. H. will give a discount on the same of 20jS, 
\{S%y and h%. In buying of Mr. B. will I gain or lose, and 
how much ? 

70. If my rate of profit is 33 J^, how must I mark goods 
for sale that cost me $1.50 ? $2^ ? $7.20 ? ISf cts. a yd.? 

/27 cts. a pound ? 67J cts. each ? 

71. What sum must I invest in U. S. 6'8, selling at 2J^ 
premium, to secure an annual income of $840 ? 

72. What is the rate of income upon money invested in % 
bonds, purchased at a discount of 10^ ? 

73. How many cans, 8 in. by 6 in. by 3 in., can be packed 
in a box 32 in. by 24 in. by 15 in. in the clear ? 

74. A tank in the attic of a house is 6 ft. 6 in. long, 4 ft. 
wide, and 3 ft. 6 in. deep. How many gallons of water will 
it hold, and what will be its weight ? 

75. A man purchased goods for $10500, to be paid in three 
equal installments, without interest ; the first in 3 months, 
tlie second in 4 months, the third in 8 months ; how much 
ready money will pay the debt, money being worth 1% ? 

76. On the first day of January, 1880, a man gave 3 notes, 
the first for $500 payable in 30 da. ; the second for $400 pay- 
able in 60 da. ; the third for $600 payable in 90 da. What 
was the average term of credit, and what the equated time of 
payment ? 

Ans. Term of credit, 62 da. ; time of payment, Mar. 3, 1880. 

77. A young man, receiving a legacy of $48000, invested 
one-half in h% stock at 95J^, and the other half in 6^ stock 
at 112^, paying brokerage at \%, What annual income did 
he secure from his legacy ? 

78. I sent $12300 to my agent in New York, with which 
to purchase flour at $5 per barrel, after deducting his com- 
mission of %\%, How many barrels of flour did I receive ? 



79. If a merchant wishes to draw *13T5 at bank, for what 
sum must he give his note at 60 days, discounting at 6^ ? 

80. If 8 men can perform a piece of work in 32 days, how 
many men muat be added to the number to perform the work 
in 8 days ? 

For what sum must a vesBel, valued at 135000, be 
insured, so that in case of its loss, the owners may recover 
both the value of the vessel and the premium of 2i% ? 

If a piece of silk coat 4.80 per yard, at what price shall 
marked, that the merchant may sell It at 10^ less thaa 
the marked price, and still make '■iO% profit ? 
(83.) 



t5753^ Chicago, Maroh 8. 1885. 



Six months after date, I promise to pay to the order ofi, 
Jones and Etlis, five hundred seventy-five -^ dollars, value' 
received. Jahes Miller. 

Discounted at a bank, Apr. 10, at 6%. What are the 
proceeds ? 

84. A house that is 50 ft. 1 tng and 40 ft. wide lias a square 
or pyramidal roof, whose height is 15 ft. Find the length of 
a rafter reaching from a corner of the building to the vertex 
of the roof. 

85. Find the length of a rafter reaching from the middle 
t one side. 

86. Find the length of a rafter rcticliing from the middle 
$f one end. 

87. Divide $1500 among 3 persons, so that the share of 
the second may be J greater than that of the first, and the 
flharc of the third J greater than that of the second. 

i. A merchant owes for three bills of goods as follows ; 
•500 due March 1, *800 due June 1, and »600 due Aug, 1. 
He wishes to give two notes for the amount, one for tlOOO, 
payable April 1 ; what muat be the face, and when the ma- 
turity, of the other '' 



89. A man in New York purchased a draft on Chicago for 
•10640, drawn at CO da., H0283.5C. What was the course 
of exchange ? 

90. A speculator bought 4^ boles of cotton, each bale 
containing 488 pounds, at 19 cents a pound, on a credit of 
months for the amount. He immediately sold the cotton 
for *42132.23 cash, and paid the debt at 8% discount. What 
was hia gain ? 

91. A note for »800, dated Jan. 15, 1883, on interest after 
6 mo., at 7%, baa the following indorsements : Apr. 18, 1884, 
»100; Jan. 1, 1886, 170; June 15, 1887, *tia.60. Required 
the balance due July 15, 1888. 

93. A merchant bought 240 M. of silk at $2, and sold it at 
♦1.95 per yard. Did be gain or lose, and bow much ? 

93. Bought 800 bn. of wheat at $3, and sold the same at 
to per hectoliter. How many HI. did I sell, and bow much 
did I gain or lose ? 

94. What is the least common multiple of 6J, 9J, 10|, 
an<l 7-4 ? 

05. A merchant bought 500 bbl. of flour at $6.50 a barrel, 
and sold it immediately at $7.35 a barrel, receiving in pay- 
ment a note due 3 mo. bonce, which he bad discounted at a 
bank at G%. What did he gain on the flour ? 

9^. If a staff 2 ft. 9 in. long, cast a shadow 1 ft. 1\ in., 
what is the height of a pole which casts a shadow 63 ft.? 

97. How many shares of mining stock at 80^ must be sold 
in order that the proceeds invested in 8% bonds at 108^ 
may yield a profit of $960 ? 

98. I sent $9020 to my agent in Chicago, who purchased 
grain at an average price of tl.lO per bushel, and charged 
2J^ commission. How many bushels did he buy ? 

99. An estate worth $10927.60 is divided between two heirs 
so that one receives ^ more tlian the other. What does each 
rocoive ? 



SOffUMEMTAMr rmOMLEMS. 

i IDOL A^iii h ^naLtaoiwJwi tf iii fcf iM 
b OteaaHmat a<«sa0^^idb mibH 1m vmk 
Echaoge being at 3]5 iwfiim . If lie p«^ CM 

|»rtatioD, what wiD the goodi eaA him in St. I^Mi* '. 
101. What will be the «ort, in Detroit, of adnft 
I, ptjafale GO dsjK aOer si^itT ezchatige 
^remiiun of %% ? 

~~ . A note was giren for iSOO, with interest 
noallf, at 1%. Nothing harins been paid for 10 years, ho* 
much did the total smonot of interest dae exceed the simple 
[interest of the principal ? 

, A merchant boaght gooda in Sew Tork to the amount 
^ 1850, and gave hie note. JqIt 1, 1885, on int4?rest after 
S mo. ; i mo. after the note wa« ^ven, he paid MOO ; and 6 
.fflo. after the first payment, he paid ^60. What was there 
" a Sept. 13, 1887 ? 

104. An importer sold cloth to a wholeaaJe dealer st lOjf 
advance ; the wholesale dealer Bold it to a clothier at 1S|^ 
advance ; the clothier sold it at a further advance of 2b% and 
, received $1452. What did it cost the importer ? 

105. A nurseryman sold trees at #18 per hundred, and 
Reared I of his receipts. What per cent, profit did he make ? 

106. In how many years will a man, paying interest at 7jJ 
on a debt for land, pay the face of the diibt in interest ? 

107. What must be discounted for the present payment of 
ft debt of 12637.73, of which tSlT-SO ia to be paid in 6 mo., 
:t793.7d in 10 mo., and the remainder in 1 yr. 6 mo,, the U86 
of money being worth 7^ ? 

108. Wishing to borrow $500 at a bank, for what sum 
mnst my note be drawn, at 30 days, to obtain the required 
amount, discount being at 7^ ? 

109. When N. Y. 5% are quoted at 108i, what sum must 
! invest to secure an annual income of tl080, hroitor- 

Sgei^P 



, wBetn 



110. James Hayee bought merchandise in New York, at 
cash price, to the amount of #1356. Not having money, he 
gave his note in pajTnent, drawn at 6 mo. at 6^. What waa 
the face of the note .'' 

111. William Green began trade January 1, 1886, with a 
capital of #3000, and, succeeding in bualneBB, took in M. H. 
Dodge as a partner on the first day of March following, with 
a capital of #2000 ; four months after they admitted C. H. 
Childs aa third partner, who put in #1800 capital ; they con- 
tinued their partnership until April 1, 1888, when they found 
that #438S.80 had been gained since Jan. 1, 1886, What woa 

. each one's share ? 

112. If 54 men can build a fort in 24} da., working 1'^ h 
each day, in how many daya will 75 men do the same, ^ ' 
they work but 10^ hr. each day ? 

113. A lumber merchant sells a lot of lumber, which he has 
had on hand 6 mo., on 10 mo. credit, at an advance of 30^ on 
the first cost. If he is paying 5% interest on capital, what are 
his profits per cent. ? 

114. If a man clear #750 by his business in 1 yr. 6 mo., 
how much would he gain in 3 yr. 9 mo. at the same rate i* 

115. If a certain business yield #350 net profits in 10 mo., 
in what time would the same business yield #1050 profits? 

116. Wishing to borrow #1000 of a Southern bank that is 
discounting paper at 8J?, I give my note for #975, payable in 
60 da. How much more will make np the required amount? 

117. A man sold his farm containing 195 A, 2 R. aS P. lor 
#27.50 an acre, and took a note payable in 4 mo, 15 da. at % 
interest. Wishing the money for immediate use, he got the 
note discounted at a bank. How much did he receive ? 

118. May 10, 1887, I borrowed #6840, with which I par- 
chased flour at #5.70 a barrel. June 21, 1888, 1 sold the flour 
for #6.63J a barrel, cash, How much did I gain by the 
transaction, interest being reckoned at G% ? 




SUPPLEMENTAR Y PROBLEMS. 

B commenced business with a capital of HSOOO. 

I Three months afterward C entered into partnership with him, 

I and put in 135 acres of land. At the close of the year their 

I profits were $4500, of which C was entitled to il800. What 

s the value of the land per acre ? 

120. A and B engaged in trade. A put in $4200 at first, 
and 9 months afterward $200 more. B put in at first $1500, 
and at the end of 6 mo. took out $500. At the end of IG mo. 
their gain was $773.20. How much is the share of each ? 

121. If 3 bushela of barley are required to sow an acre, how 
many acres can be sowed with the contents of a bin 4 ft li 
3 ft. wide, and 18 in. deep ? 

132. A merchant in Boston receives from his agent 
barrels of flour, purchased in Chicago at $10 per barrel ; in 
payment for wliich he remits a draft on Chicago, at %^% dis- 
connt. The transportation of his flour coat $313. What 
must he sell it for per bar.rel to gain $400 ? 

123. Owing a man $57S, I give him a 60-day note. What 
should be the face of the note, to pay him the exact debt, if 
discounted at \\% a month ? 

124. What must be the face of a note which, when di*. 
1 counted at a broker's for 110 da. at 1% a month, shall give 
|jt8 proceeds $187.50? 

135. In a square lot containing Ig A., how far ia tha- 
Lcentre from each comer, and from the middle of each 
|pide? 

126. I bought a piece of land 16 ch. long and 15 eh. wide; 
t $100 an acre, and dividing it into lota of 6 rods by 5 roda, 
jold them at $50 each. What was my gain ? 

137. At $2.75 a rod, how much less will it cost to fence a 

piece of land 80 rd. square, than if the same were in the form 

f a rectangle twice as long and one-half as wide ? " 

!8. Find the cost of raising the surface of 3 of an acre, 

I 9 in., at $.<;5 per cubic yard of earth ? 



123. A bin 9 ft. 6 in. long, 6 ft. wide, and 4 ft. 3 in. deq 
is full of wheat. What is its value at $2.05 a bu. ? 

1.30. What will be the cost of the following draft, exchang 
on Boston being in Pittsburgh at 2^% premium ? 

tOOO - PiTTSBrnoH, June 13, 1884 

Sixty days after sight, pay to William Barnard, or orde 

six hundred dollars, value received, and charge the same i 

our account. 
To the Suffolk Bank, Boston. Thomas Badeh & Co. 

131. What must be the length of a bin that is G ft. wi( 
and 4^ ft. deep, to contain 324 bushels ? 

132. The area of a map laid down on the scale of an inc 
to a mile is 4 sq. ft, 4 sq. in. What number of acres are rq 
resented ? 

Find the date of matvrify, the term of discount, and tl 
proceeds of the following : 

t957 -^. CHtcioo, July 27, 1885. 

13. Three mouths after date, I promise to pay to tl 
order of D. L. Moody, nine huadred fifty-seven and -^ 
dollars, for value received. 

Discounted Aug. 10, at 9,%. Johs Ellis. 

tlSlVift . New Toek, May 1, 1886. 

134. Ninety days after date, I promise to pay to the orde 
of Ivison, Blakeman & Co., one thousand three hundre 
fifteen and -^ dollars, for value received. 

Discounted May 15, at 7^. William nEwsoN. 

*1350, BoHToK, June 13, 1887. 

135, Sis months after date, I promise to pay W. A. Wild* 
h Co., or order, twelve hundred fifty dollars, with interest at 
&%, value received. 

Discounted at a broker's, 8. E. Beowu. 

Nov. 15, at %%. 
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136. The triangular gable of a certain building lias a base 
Pof 45 ft., and the perpendicular height is 16 ft. What will 

the lumber cost required to cover both gables, at $1,87^ per 
hundred feet, board measure ? 

137. Which is the cheaper, a suit of clothes which costs 
t56 and will last 18 mo., or a suit that costs 135 and will last 
10 mo. ; and how much will a man save in 30 years who wears 
the cheaper suit, interest not being reckoned ? 

138. A commission merehjint in Detroit wishes to remit to 
his employer in St. Louis, $513.36 by draft at 60 da. What is 
the face of the draft which he can purchase with this sum, 
exchange being at Z\% discount ? 

139. Sold a farm containing 173 A. 95 P., for I63J an acre, 
and received in payment, (3000 cash, and the balance in a 
note due in 6 mo. 18 da. at 7j? interest, which was discounted 
at a bant. How much ready money did the farm bring ? 

140. A laborer received 50 cents the first day, 54 cents the 
second, 58 cents the third, and so on, until his wages were 
91.54 a day. How many days did he work ? 

141. If a reservoir 24 ft. 8 in. long by 13 ft. 9 in. wide ia 
fall ot water, how many cubic feet must ho drawn oft to 
lower the surface 9 in.? 

142. A merchant holds two notes, one for *366.25 due 
Dec. 1, 18S5, and the other for «497.50, due Feb. 1, 1886. 
What would be due him in cash on both notes Sept. 15, 
1885, at 6^ ? 

143. I bought books, worth $300, at list prices, getting a 
discount of ^^\%. I sold them at the retail prices, on G mo. 
Money being worth ^%, what per cent, profit did I mako ? 

144. What is the length of the inner edge of a cubical bin 
that contains 150 bushels ? 

145. A ladder 53 ft. long stands close against the side of a 
building. How many feet must it be drawn out at the bot- 
tom, that the top may be lowered 4 ft. ? 



\ 



I4G. A owes tlSOO, of which t4Q0 is to be paid in 4 m 
tdOO in 5 mo., and tCOO in ti mo. It he pays the whole 
ODce, at what time must he make the pa}'meDt ? 

147, A mechanic is employed for 1 jt. 6 rao., at $80 
mouth, }>ayable monthly, but hia wages remain unpaid 
the end of the whole term of service. What is due, allowing 
Bimple interest at fi% per annum ? 

148. A merchant buys goods for $4200 on 4 mo, credit, hut 
ia offered a discount of 3% for cash. If money ia worth JJJ: 
month, what is the difference ? 

140. Bought a bill of lumber amounting to $3500, on 6 mi 
credit : 3 mo, afterward paid on account $1500, and 1 moniiE 
later, $1000. Find the present worth of the balance, at the 
time of the second payment, int. at "1%. 

150. A merchant sold 238 hhd. of sugar, each containing 

003 )b. net weight, at 13 cents a pound, on 4 mo. time, and 
immediately got the paper discounted at a bank at 7%. How 
much money did he receive ? 

151. M. Banks received a legacy of $3000, $800 of wliich 
was payable in 9 mo., $800 in 1 yr., and the balance in 2 yr. 
but the esecutor being willing to make present payment, 
counting at 7%, what ought he to receive ? 

152. Four men hire a pasture of 125 A. 48 P. at $1.75 
acre. A puts in ia5, B 130, C 200, and D 225 shoep. Ut 
much rent ought each to pay ? 

153. What must be the length of the edge of a cubical bin 
that shall contain the same volume as one that is 16 ft. loi 
8 ft. wide, and 4 ft. deep ? 

154. What are the dimensions of a onbe that has the 
volume as a box 3 ft. 8 in, long, 2 ft. 3 in. wide, and 

4 in. deep ? 

155. How many square feet in the surface of a cube whose 
roluma is 91125 cubic feet ? 
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SUPPLEMENTARY PROBLEMS. 

156. A man'a property is inBnred at S^^, parable ammally. 
In how many years will the snm of the preminma equal the 
policy ? 

157. Find the first and last terms of an arithmetical pro- 
gression whose sum is 408, common difference 6, and number 
of terms 8. i f s 

158. I of Jjt of what number, diminislied by — , leaves 

W)'-i , ' ''♦+* 

159. A, B, and C traded in company. A put in 11400 ; 
B, *a500 ; and C, 300 barrels of flour ; they gained 12300, of 

which C took 11000. What were the shares of A and B, and 
what was the price of C's flour per barrel ? 

160. If a piece of silk cost 11.30 a yard, at what price mnat 
it be marked that it may be sold at 10^ less than the marked 
price, and still make a profit of 20J^ ? 

161. My expenditures iii huilding a house, in the yeac 
1884, were as follows : Jan. 16, t536.78 ; Feb. 30, «425.36 J 
March 4, $259.25 ; April 24, «786.36. At the last date I 
Bold the house for what it cost, interest at 6jJ on the money 
expended added, and took the purchaser's note for the amount. 
What was the face of the note ? 

163. I have *33300 to invest, and can buy New York Cen- 
'tral 6'a at 85;^, or New York Central T's at 95^. How much" 
more profitable will the latter be than the former per year ? 

163. In a certain town a tax of $5000 is to be assessed. 
There are 500 polls, each assessed 76 cents, and the valuation 
of the taxable property is %370OOO, What will be the rate of 
property tax, and how much will bo A's tax, whose property 
\% valued at ii7500, and who pays for 3 polls ? 

164. My agent in Jacksonville, Fla., sells a house and lot 
for J75O0, on commission of \\%, and remits to me the pro- 
ceeds in a draft purchased at \% premium. What sum do I 
receive from the sale of my property ? 



Legal Intkkest. 

513. The legal rates of interest in the several States a; 
Territoriea were as follows in 1893: 



SUtenrTunltorr. 


Blti. 


Stilo or Tmitciry. 


.. I 


AIbIwhib 


8% 
8^ 
«^ 

7* 
7S6 
8% 

6% 
8% 
1% 

^% 

6^ 
6^ 
6^ 
6!6 
5% 

6^ 
6J6 
6% 

1% 
(i% 
6% 


8% 
10!6 
10% 

Any 
Any 

6% 

6^ 
10 ?6 
10?6 

8% 
18^ 

7;^ 
15% 

8% 

8% 
10% 

0% 

H^ 
Any 

15^ 
Any 

8% 
10% 
10% 

8% 


Montana 

Nebwwka 


10(6 

I* 

6)6 

ejt 

6S8 
6* 

7Jt 
8* 
«!( 

e* 
ss 

«» 

«i6 
8» 

e« 

Bit 


Any 
10)4 
An, 

la» 
«* 

8» 

n;t 
8)6 
1»6 
10)1 

•» 

Any 

la 16 

10» 

10)6 
Any- 


ArkBDBM 


New Hampshire . 

New Jersey 

New Meiico 

NewToA 

North Carolina . . 
North Dakota . . . 


California 

Colorado 

Conneeticnt 

Delaware 

I«Bt. of Columbia 




Oblaboma 






Pennsylvania.... 
Hhode Island.... 
South Carolina . . 
South Dakota . . . 
Tennessee 


Indian 




Kaoaaa 

Kentucky 


Utah 


Vermont 

Virginia 

Waahiugton 

West Virginia . . . 

Wisconsin 

Wyoming 


Maryland 

MassBclEUBetta . . , 

Michigan 

Minnesota 

Mississippi 

Missouri 



1. When the rate is not specified in acoonote, notes, mortg«gea, < 
tracts, etc., the leg/d ratfl ia always understood. 

2. lu the above tahle, wheru tvio rates are spenlfled, ntij n 
the lower, and not eineediug the higher, la allowed by law, ^ tUpt 
in leritiag, 

8. The above are liable to bo changed at any time by the Legialatui 
of the reapective States. 



513. Table. — Sliowing the aimple interest of SI, or tho 
nnmber of hundredths to be taken of any principal, at 5j G, 7, 
and &%, for yeara, mouths, and days : 








n%. 


6Jt. 


756. 


854. 




5^. 


6%. 


7%. 


%%. 


Yr. 










Yr. 


























1 


.oa 


.06 


.07 


.08 


4 


.30 


,24 


.28 


,83 


U 


.10 


.13 


.14 


.16 


5 


.35 


,30 


.35 


.40 


Mo. 

1 


.15 


.18 


.21 


.34 


6 


.30 


.86 


.43 


.48 


.00410 


.005 


.00588 


.00666 


7 


,03916 


.a35 


.01083 


.04666 


3 


.00833 


.01 


.01166 


,01333 


fi 


.03333 


.04 


.04666 


.06338 


B- 


,01350 


.015 


.017S0 


02000 


fl 


.03750 


.045 


.05350 


.06000 


4 


.01S6G 


.02 


.03333 


03666 


in 


.01166 


.05 


.05833 


.06666 


n 


-02OB3 


.035 


.02916 


.03333 


11 


.04583 


.055 


,06416 


.07333 


6 


.03500 


.03 


,03500 


.04000 












1 


,00013 


.00016 


.00019 


.00032 


16 


,00333 


.003^6 


.00311 


,00855 


ii 


.00027 


,00033 


.00038 


.00044 


17 


.00336 


002^ 


,00330 


.00377 


■6 


.00041 


.00050 


.00058 


OOOOi} 


18 


,00350 


,00300 


,00350 


.00400 


4 


.00055 


.0006G 


-00077 


,00088 


10 


.00263 


.00316 


.003C9 


.00433 


-5 


.000it9 


.00083 


.00097 


.00111 


20 


00377 


.00883 


.00388 


00444 


6 


00083 


.00100 


.00116 


00133 


SI 


.00391 


00350 


.00408 


.00466 


7 


.00097 


.00116 


.00186 


00155 


33 


.00305 


,00366 


.00437 


.00488 


b 


.00111 


.00133 


.00155 


.00177 


33 


.00319 


00383 


.00447 


,00511 


u 


.00135 


.00150 


.00175 


.00300 


34 


,00333 


.00400 


00466 


.00538 


10 


.00138 


■ OOliifl 


.00194 


.00333 


25 


00347 


.00418 


.00480 


0055S 


11 


.00153 


.00188 


.00313 


.00344 


3(! 


.00361 


,00433 


.005a5 


00577 


12 


-ooiao 


,00200 


00333 


.00360 


27 


.00375 


.00450 


00525 


,00600 


13 


.00180 


,00316 


.00353 


00388 


38 


.00388 


.00466 


.00544 


00633 


14 


.00194 


.00333 


00373 


00311 


29 


00462 


.00483 


,00563 


.00644 


15 


.00308 


.00350 


.00291 


.00333 













iiUcreai of ont iMlaT ai rTpre«*ed 



614. Table. Showing the amount of il, at diScrent^ 




rates, compound interest, from 1 to 30 jears. 


n 




Tw. 


»jp«tt. 


apercU 


■iperd. 


iperct. 


iiperct. 


Bperct. 


Bperct. 


Tperct. 






1 


1.0330 


1.0300 


1.0850 


1.0400 


1,0450 


1 0500 


1.0600 


1.0700 






% 


1.0506 


1.0008 


1.0713 


1.0816 


1.0920 


1.1025 


1.1236 


1.1449 






3 


1,0760 


1.0027 


1.1087 


1.1349 


1.1412 


1.1576 


1.1910 


1.3260 






4 


1.103) 


1,1365 


1.1475 


1.1690 


1.1935 


1.3155 


1,2635 


1.3108 






S 


1.1814 


1.138a 


1.1877 


1.3167 


1.2463 


1 3763 


1,3383 


1.4026 






fl 


1.1597 


1.1B41 


1.2203 


1.2653 


1.80S8 


1.3101 


1.4185 


1.5007 






7 


1.1887 


1.3399 


1.3733 


1.3159 


1.3609 


1.4071 


1.5036 


1-6058 






8 


1-2184 


1.3668 


1.3168 


1.3686 


1.4221 


1.4775 


1.6088 


1.7183 






9 


1.2489 


1.8048 


1.3639 


1.4233 


1,4861 


l.,^513 


1 6895 


1.8385 






10 


1,3801 


1,3439 


1.4ino 


1.4803 


1.5530 


1.6289 


1.7808 


1.0673 






11 


1.3131 


1.3843 


1.4600 


1.5305 


1.6329 


1.7108 


1.8083 


2.1049 






13 


1.844B 


1.4358 


1.5111 


1.6010 


1.6959 


1.7959 


2.0133 


2.2522 






13 


1,3785 


1.4685 


1.S640 


1.6S51 


1.7723 


1.8856 


2.1389 


2,4098 






14 


1.4130 


1..5126 


1.6187 


1.7317 


1.8510 


1.0799 


2.2609 


3.6785 






15 


1.4483 


1,5580 


1.6753 


1.8009 


1.9358 


2.0780 


2.8966 


3.7590 






18 


1.4845 


1.6047 


1.7340 


1.8730 


2.0334 


2.1829 


3.5404 


2,9523 






17 


1.5216 


1.6528 


1.7947 


1.9479 


2.1134 


2.3930 


3.6938 


8.15B8 






19 


1.5597 


1.7024 


1.8575 


3.0258 


2.2085 


a. 4066 


2.8543 


8 8799 






19 


1.5987 


1.7.135 


1.B335 


3.1003 


3.3079 


3.5370 


8.0256 


3.6165 






SO 


1.0386 


1.8061 


1-9808 


3.1911 


3.4117 


2.6.^33 


3.2071 


8.8697 






To find the amount of any given prindpal, at any rate or lime given 




in the above table : 


MiiUip's the siren princxpal by tkt amount of one dollar, a» expraaid 


in the tablf. 


1. If tlie interPHt ia compoundi'd semi annually, take twin tlienamlier 


of yearn at otithalf ihp ratp. TbuH. llie aiiiniint at 8^ , compouodEd semi- 




each, at 4% for each period, and ia the same as the amount for 10 yr. M 


4%. If the IntereetU compounded quarlorly, take 4 times the numl)ef 


of ye*rB at one-fourth the rate. 




2, The comp. int, of $1 ia %l Icsd ihao the amountB in the above table. 




^m 


^^^ 


^^^ 














^ 



1 TABLE FOR 


NVESTORS. 1 


H5. ThefoUomng Table ghmmi the e 


met, 0/', t/te atmroximate rate mr m 


Rfnj. of Aiinuai Itwrtne from Bonds bearing 4, 5, 6, and 7 per cent. B 


interett, ande 


ntmg from iO to 1^5. 








^^^ 


4<S. 


,y 


6^. 7^. 


Pnrehase 


4%. 


5/.. 


6/.. 


7%. 




40 


10.00 


IS. 50 


15.00 17.50 


88 


4.82 


6.03 


7.33 


8.43 


41 


0.75 


13.30 


i4.64!, 17.08 


84 


4.76 


5.95 


7.14 


8.8S 




43 


9.53 


11.90 


14.38 16.66 


85 


4.70 


5.88 


7.06 


8.28 




43 


0.30 


11.63 


13.05116.38 


86 


4.65 


6.81 


6.97 


8.13 




44 


9.09 


11.36 


13.68 15.90 


87 


4.59 


5.74 


6.89 


8.04 




4ti 


8.88 


11.11 


13.33 116.56 




4.54 


5.68 


6.81 


7.04 




46 


8.69 


10.86 


13.04 i 15 31 




4.49 


5 61 


8.74 


7.86 




47 


8.51 


10.63 


13.77 '14.90 


90 


4.44 


6.5516.60 


7.77 




48 


8.3:1 


10.41 


13.50ll4,53 


01 


4.39 


5.49 '6.59 


7.60 




49 


8,16 


10.20 


13,35 14.29 


93 


4.34 


5.43 




7.60 




50 


8.00 


10.00 


12.00 14.00 


93 


4.80 


6.37 


6.45 


7.53 




51 


7.84 


9.80 


11.76113.73 


94 


4.3516.31 


6 38 


7.44 




53 


7.69 


9.61 


il.58; 13.46 


95 


4.31 


6.36 


6. SI 


7.36 




53 


7.54 


9.48 


11.33 


13.30 


96 


4.16 


5,30 


6.35 


7.39 




54 


7.40 


9.35 


11.11 


13.96 


97 


4.13 


5.15 


6.18 


7.31 




55 


7.37 


9.00 


10.90 


13.73 


98 


4.08 


5.10 


6.13 


7.14 




53 


7.14 


8.93 


10.70 


13.50 


99 


4.04 


5.0.5 


6.06 


7.07 




57 


7-01 


8.77 


10.58 


13.37 


100 


4.00,5.00 


6.00 


7.00 




58 


6.89 




10.34 


13.06 


101 


8.96,4.95 


5.94 


6.08 




58 


6.78 


8^47 


10. 16 


11.86 


103 


3.93 


4.90 


5.88 


6.86 




60 


6.66 


8.33 


10.00 


11.06 


103 


8.88 


4.85 


5.83 


6.79 




61 


6.54 


8.19 


9,88 


11.47 


104 


3-84 


4.80 


5,76 


6.72 




03 


6.45 


8.06 


0.67 


11.39 


105 


3.81 


4.76 


5,71 


6.66 




63 


0.35 




9.53 


11,11 


106 


3.77 


4.71 


5.66 


6.60 




64 


6.35 


7.81 


8.87 


i0,93 


107 


3.73 


4.67 


5-80 


6.64 




69 


6.15 


7.69 


9.33 


10.76 


108 


3.70 




5.55 


6.48 




68 


6.0s 


7.57 


9.09 


10.60 


109 


a. 67 


4^58 


5.60 


6.43 




07 


5.97 


7.46 


8.98 


10,44 


no 


3.63 


4.54 


6.45 


6.86 




68 


5.88 


7.35 


8.83 


10.29 


111 


3.60 


4.50 


5.40 


6.80 




69 


6.79 


7.34 


8.69 


10,14 


113 


8.57 


4.46 


6.35 


6.35 




70 


5.71 


7.14 


8.37 


10,00 


118 


3.54 


4.43 


5.30 


6.19 




71 


5.63 


7.04 


8.45 


d.m 


114 


3.50 


4.38 


5.36 


6.14 




72 


5.55 


6.94 




B.73 


115 


a.47 


4.35 


6 31 


6.08 




78 


5.48 


6.84 


8^31 


9.,'i8 


116 


3.44 


4.81 


5.17 


6.03 




74 


5.40 


6.75 


8.10 


9.45 


117 


3.41 


4.27 


6.13 


5.98 




75 


5.8S 


6.66 


8.00 


9.33 


118 


8.39 


4.23 


5.08 


6.88 




76 


5.36 


6.57 


7.89 


9.31 


119 




4.20 


5.04 


B.es 




77 


6.19 


0.49 


7.70 


9,00 


lao 




4.16 


5.00 


5.88 




78 


6.13 


6.41 


7.60 


8,97 


131 


8.30 


4.13 


4,95 


0.78 




70 


5.06 


6.33 


7.69 


8.86 


133 


8.37 


4.09 


4.91 


5.78 




80 


5.00 


6.25 


7.80 


8,75 


133 


8.35 


406 


4.87 


5.69 




\ 81 


4.93 


6.17 


7.40 


8.64 


134 


3.23 


4.03 


4.83 


6. 66 




fc:83 


4.87 


6.09 


7,31 


8.53 


125 


8.30 4,00 


4.80 


5.60 




h^ 


B 






^^^^ 


i 




Id uiswera erpreased in U. S. carrency, if ths mills la the final nenll 
9crB 5 or more than 5. in most cases they liave been considered a wnl; 
Then lets than 5, they have not been regarded. M 



Art. 38. 

B. ISflO fopt. 
f. aOll pounds. 



■: $35.94. 
'. f387.07. 
i. 1376.71. 
'. 7504 ponn' 
'. 1098.87. 
r. 4576. 



'. 8237. 
'. 288143. 
:. 415184. 
'.. 1460.56. 



SB. JS20.84. 

sn. 181777. 

37. 119S5. 

di'. $94469, 

39. 8237 ponnds. 

iO. tt9202.5(' 

.f I. 4125 bo. : 



3;ardfi. 

te. fl8.13. 

87. tH0.e7. 

SS. |7HB3.8a. 

S9. *17,67. 

50. Il2650. 

31. $6193.38. 

SS. 86t mlJes. 



SI. % 



[16. 



\ $340.^ 
'. |95.5t 



a*. 33358. 
S3. 16484. 
£'.«. 1185.38. 
fS. 114.11. 

56. 8281. 

57. »61.24. 
SS. $157,68. 
S9. 8738 rods. 
JA 45736 tons. 
31. 2138 tons. 
^8. 2334 feet. 
SS. 3834 days. 
S^. 4175. 

S5. 51. 
.Jfi. 5113. 
S7. S15.8L 
J.¥. S23.10. 
16.36. 



4?. 30443. 

.«! 3617! 

.45. 13640. 

46-. 78388. 

47. t3015.05. 

iS. 1291-36. 

4,9. $3063 gain, 

jfj. $53945. 

51. 3437. 

5J. 3745. 



57. 15413- I 

iS. $0,J05.eT, 1 

:9. $5044.3&. ' 

W. $1807. 

\1. $.55. 

^«. iiossa 
.:«. iiee^HL 

64. $1500. J 



54. : 



I). 4ttoiu. 
14. UHOO- 
i6- 8 bsles. 
Jfi. 16. 

17. 9*. 

ss- 

fO. 144 ba 

f/. 48dB;a. 
ff. $S. 

1. IB. 
f. 16. 
J. IB. 
4. 1797(1. 
*. 149. 

e. la 

7. 1S983. 

«. 75. 
9. 21134. 

111. 80 toDS. 

II. #3a 

jf. anApoundf 

W. 5 yoara. 

J5. $.76. 

IG. 1107. 

J7. $21S3J. 

J5'. 43 weeks. 

iS, »367. 

FiJ. $1806. 

«i. |i44aHi 

1!. 4S3pontids. 
t3. 356 cords ; 

ti. $1800. 
«5. (3100. 
f«. 8000 poiudH. 

*7. «7.50. 



55. 206. 
Si. 122108. 
55. 159. 



Art. 87. 

S. B. B. a. 3. 

3. 3, 7, 11. 

4. 5,5,2,2,2. 
£. 5, 5, 6. 5. 
e. 5. 3. 3, 3. 7. 
7. 5,7.3. 11. 
*■. 3, 3. 3, 163. 
9. 5, 6, 7. 3, 3, 



9 


14 


■/, 


4. 


1 


(W, 


■f! 


75 


J 


45 


44. 


.l 


•MH 


16 


4S. 



^ 4S3. 

5. 120. 

fi, 720. 

7. 450. 

e. 720. 

9. 3240. 
10. 1125. 
7J. 480. 

«. lesoa 



IS. 315. 
;7. too. 
- 130 ft. 



Art. lOe. 



Art. ite. 

S. 1008, 



(■«. 
s. H- 

'. M,. 
'■HI- 
'. !|. 
). i. 
I. \. 
?.|. 
'■»• 
!. |. 

1. H- 

'■!■ 
!. (. 
>■ f. 

I. AV 
'■}• 
'■«. 
'.*«. 
L lit. 



«5. ttl A- 

S6. J. 

«B. ii !; 
^r^ iOS, 

5. l^» llQ. 

*¥« wk. 
.4|ilb. 

W. 

'«■• 
'."«»■ 

Ml". 

■!»■. 

a. ^hl^. 
IS. «nv.». 



!. oil lb. 
'. no;,. 

i. I3i Id. 



Aru lb 
'■ HiH- 

'. Ilill- 
HI. 
■ liiHiH- 





r 


^^ 


e. fi;HiH. 


sj. I87jrd.: 


m. 6ft. 


14. 6). 


'r«i«; 


»6Mti. 


5fi. f. 


15. 14ftt. 


//!■ 


«. »niJ. 


». t,v 


15. if 


s- Hi H; H- 


K-. »I|i. 


55. 40S «B. 


11. 5!J. 


■!"Ilifh(». 


IS. w,. 


59. 3281 cte. 


15. 17|f. 


ii, fJS; ^- 


?g. 6^. 


4». «2!|. 
41. $1141. 


19. (. 
S9. 7H. 


1 «!■ 


SO. Sill. 


»• «ii m: 


SI. 68H. 


^. 2735 ctB. 


SI. 1, 


^A: H8- 


JS. 1581). 


^. 810-50. 


s?. 11. 


»■ W^ A> 


S!. 329. 


«. »1.7S1. 


-•5. IIH. 


Will. 

f lililK! 




(5. 1.671. 


Si. If. 


^r(. i30. 


«. »6»|. 


55. 2ft rf. 


«!:'AV- 


7. 7(. 


7. J21I1. 


56. $|. 




S. 2). 


is. $343. 


57. $10450. 


Art. 116. 

(.11. 


9. If. 
10. 181. 


J9. flSft. 
0. •63,V 


55. $147. 
59, »S5|. 


11. i. 


I. »145|. 


59. $1011. 


•A. 


IS. lej.. 


». 1281. 


51. llHrf.: 


,14ft. 


» 8»A. 


5. $11851. 


44ft ci ' 


i USA. 


•»-B41!. 


4. t3283t. 


55, aij bu.; 


i. 


^«: 166ft. 


5. $7196. 


4«lbB. 


IH. 


^* iiej. 


5. 13734. 


55.1, 


LlBJ. 


17. 73li31. 


7. »471i. 


5(, 11. 


*«♦. 


13. 233871. ^ 


5. tH. 


55. A. m 


s. 5A. 


1». *■ ' 


9. $281. 


^^^H 


!0. 3J1J. 


K. 11. 6 


0. «18»iS. 


^^H 


11. m- 


11. |. 6 


1. «73ft. 


^^H 


a. sii. 


»i 1. « 


» »noi|. 


2A. <^^H 


n. «16H. 


». H. « 


5. $25ft 


^^^B 


1. 5!|. / 


?i f. 6 


i- 30| bbl. 


^^H 


«i. ;,. B 


5. 4S4Jt. 


^^H 


5. 8!!i(. ., ^ 

7. xh-y^ 


to. If,. 




45. 7ft. ■ 


17. 4A. 


Art, 1S4. 


44, 3{. ^ 


s. n. ...'' 


!S. »!(. 


7. ft. 


45, If. ■ 


'.M' 


SB. 7j. 


»■ A- 


46, SH: m 


0- Ml. 


». 8H. 


>■ rf,. 


4- 7, ■ 


/. lafr 


11. If 1 


. 36. 


45. 13111b, ■ 


B. 7H. 


S?. 10. 1 


■ th. 


19. 24tons; M 


!■ ««A. 


SI. H. I 


. 1». 


871toia>^^^ 


^ »114A. 1 


4. 121. 1 


.71. 


eft ;d.^^^B 



»f,ji-: 


re. 2aifi2i,v; 


SO. tS64l. 


n. .9. 


69 Mi 


13A : 88|. 


«i 


lit- 


IS. .07. 
19. .70000) 
O'lOOOi 


SI. SU3) lb. 


77. 251 ; 83J ; 


W 


13H 7A 


63. H. 


2iH;2e?i 


M 


2A:il;i- 


.30400; 


Si. 1 


7S. S0.',;36iJ; 


f.* 


lOJ lb. 


SO. 8.6000; 


Si. 11. 


«li : 17i',. 


-•5 


Si da. 


.1070; 

.OOOS. 

SI 4.0000; 


se.^. 


79. B8{ ; 251 : 


fb 


1130. 


57. a. 


3393} -im 


f7 


l&^bbL 


31700; 


«. IH. 


SO. 29r'5;3ft; 


f.J 


^. 


.1360; 


fia 17)1 lb. 


317* ; n 


S9 


1130. 


.o4oa 


60. 6)1 bo. 


81. 6i ; IJ : 


SO 


7i times. 


SS. A- 


«/. Itjd. 


7; 11- 


31 


tS, increased. 


Si. i. 


»■ lAi Ai 


SS. 13 ; 6 ; 


3S 




SS - 


» 


A; 11. 


33Ji3f. 


S3 


113601. 


se 


tf- 


M. 11!; ft; 


«■ li , i ; 


Si 


$4151it 


S7 


%l 


tV;1A. 


iU 


3S 


«61«jr. 


SS 


*m- 


6J. US ; A ; 


Si. H . ?l : 


3G 


$44tlofrt. 


X9 


Th 


(11 


A i 8ii. 


37 


m. 


SO 


t'(- 


M. (1 ; (1 ; 




SS 


li- 


31 


A- 


iV.;2A. 
«« lii; IS; 


Art. 137. 


39 


33A- 


SS 


*I- 


1. V.»;H!«; 


40 


33! 1. 


SS 


tA.. 


Ai!!. 


il 


189. 


34- 


H 


6'. ni ; H ; 


4S 


m- 


SS 


BJ. - 


il : Ji. 


3 


lOA- 


iS 


31 J. 


36 


«13I; 


M. Ill; A; 
(1 ; n. 


i 
5 


A. 

Hi- 
30: IJ. 


U- 9. 


»361. 1 


69. N, ; ilir ; 




Art. J4S. 


SS 


f.75. 


A; lA. 


7 


1 61500 cts. 


so 


t.8T5. 


70. 5A ; 3!i i 


8 


140 bu. 


g 


2406 eta. 


¥> 


«A ; »it. 

7i. 4 , 3i ; 

2A ; 41. 


9 
10 
11 


?5.89i. 
t4050i. 
$4<{12. 


S 

i 

5 
G 


9306 m. 
860 m. 
763 m. 
475 m. 


ii 
is 
4S 


.56. 

.6063S. 

.003]. 


K. S| ; n ; 


IS 


J. 


7 




U 


SI; >1. 




60 tl. 


S 


J10408. 


AS 


.898. 


». 7H;lHi 

12!i ; If. 


1^ 


9 
10 


»46.'K5. 


4S 
47 


.7. 
.088. 


15 


17i lb. 




7fl,*/rt8. 


48 


1.875. 


» »A;1H; 
liV: |. 


16 


578. 


IS 
IS 


*5.607. 
$30.09. 


49 
SO 


.066. 
te.0. 






M 


85ctB. 


51 


|13.a3& 


75. 13s : 3f ; 


IS 


4J ions. 


IS 


.33. 


SS 


t42.S0. 


^.J. 


13. 1.75, 


16. .103. 


S3. «36.987n 



■i. ir>i. 


li. $.163. 


1 


Pi 

$.73- 


■ 

SI 


353.4163 ; 


15. 4,it6S93. 


SS 


100000. 




6,158e; 


i.8178. 




SS 


.50. 




83.281048 ; 


196.788. 


17. .74773. 


^A 


,08. 




3 78. 


274.715. 


18. S105.138. 




1.17, 


5S 


599731; 


M63G. 


13. »36.0063. 


f6 


$31,565. 




3.59994 ; 


^6. 


SO. 67-2.8. 


37 


,875. 
.113. 




,000216 i 


26. 


SI. 620.7. 


S8 




60000. 




SS. 1.876. 


S9 


,26, 


SS 


2.35; 


)M. 


SS. 676. 


30 


06i. 




42,625; 


8045. 


?4. 30.496. 


SI 


.09.* 




;&, 


999976. 


S5. .04T65025. 


3S 




54 


99. 


S6 


48. 


33 


136 bbl. 




17,019 ; 


873130. 


g? 


.0006076. 


H 


$6.85. 




336.17}. 
733,9844; 


S94. 


SS 


$1.60. 


35 


38.8 bu. 


55 


706.63. 


S9 


$4.09. 


36 


$10.875 ; 




1U788; 


B.Ba. 


SO 


811.6. 




14,626. 




46346, 15 W- 


»03. 


SI 


$133.56. 




28,06*. 


56 


87,413; 


S.46. 


31 


$3467.25. 


37 


6638. 




7.7; 


H.78S toDB. 


S3 


$963.50. 
$68.56. 


33 


.4. 




S- 


1437.121. 
1.62S yd. 


Si 


30 


$1B3.75. 


57 


35 


$78,135. 


40 


44.33. 




181,875 ; 


1.180606. 


36 


$8869. 


il 


1.7. 




323.31, 


194,85 acres. 


37 


$1135. 




$32375 


5S 


3355; 


18648 bbl 


SS 


$446.85. 


43 


56 lb. 




764869376; 


U49.1SS 


39 


$488. 


44 


$7-45. 




;s*: 


19.77. 


¥> 


$14891-93, 


i5 


887.574 ; 


S9 


T06S.1S. 


41 


$82,98. 




3-*8.676 ; 




4783.78135 ; 


}7.88rd. 






104,876 ; 




9.9748) t. 


B-40. 






1000. 


GO 


3,88315; 


».7B99. 


Art. IBS. 


46 


76.104 ; 




.01678105 ! 


02.38. 


S. 22 661. 
S 4500 




.331; 




841.45. 


U37S. 




.00207; 


61 


.831, 


9S. 


4. .2. 

5. tl.35. 




35.55S. 


6S 


1554. 


47.07. 


47 


1879.7756 ; 


BS 


688. 






047.34; 


64 


1449.21. 








4531,52 : 


66 


295. 


H. 153. 


8. 100.' 




300. 




Ajt. 102. 


!.541 


9. ,01. 


4S 


87,5836 ; 


S 


*32a.50. J 


}Q.06466. 


10. .1. 




.0004; 


s 


$7060. ^^m 


873288. 


;;. ,6455. 




.0000078; 


4 


Im. ^B 


4006. 
14-70. 


12. $8000. 


43 


344.765; 


S 


$350; ^^H 

$187.60. ^^H 


.984. 


li 1.76. 




.975; 


6 


$816.50: '^^^ 


)4183. 


15. .31. 




,33315; 




$036.00 ; 1 


070. 


16. .16. 




4,61). 




$802,60. 


8.136. 


n. .0175. 


50 


566.1785 ; 


7 


$172. J 


448. 


IS. .0105. 




500.0765; 




$19.a3i. 1 


84317. 


W. $3,125. 




34,5470635 ; 




$856. ^^ 


131303. 


20. no. 


■ 


10485 5)!, 


I! 

■ 


$884. ^H 



s°' 


B. 114.63. 

e. $10,75. 
7. $75.82. 


3. 1489.84 
J. 134,005. 


£9. $9153. 1 
SO. 876676 hr. ■ 


It 9810) 


5. 102.86.9i^- 

s. 1e.oa5.J7t 

7. i9».93. / i^ 
B. 717.93. 


£;. 1485 Tols. H 


Jwo. 

Aft. 163. 


S. $39.65. 
9. $2017. 


$4. 6U41b. ■ 


4W. 166. 

1. ^i-m: 


9, $631.98. 
0. 114.75. 

/. $728.60. 


35. 29601b. H 
j«. 33630 lb. ■ 
37. 6825 lb. ■ 


1. 954baflbetfl: 


A'rf*; 


S. $191.85. 


38. S1601b.,lI.TM 


638 " 
3. IMOP. Bp.; 

laoo " 


«.]fe5. 
* 8.fi23!t75. 


^r(. 197. 


39. 76451b. ■ 
iO. 4618341b. ■ 
jf. 1568 lb. ■ 


880 " 


A $21,125. 


J. 45515 gr. 


4£. 1800 lU ■ 


i. 8800 poundB ; 


4. .8 yd. 


3. 105948 08. 




1 4200 •■ 


e. 23 bu. ewh. 


4. eH345miu. 


Art. 198, 1 


8500 " 


fi. $21,375. 


5. BS964ft. 




3800 " 


7. $878.36. 


e. 3046 in. 


S. 14 hr 24nuB. 


E. 608. 


S. 60 


7. 43695 aq fl. 


J. 7 01. 4 p""- 


6. 900 Tarda; 


a. $3338 34. 


S. 149181b. 


t»ft.. 


1360 '^ 


;o. $6S.41. 


9. 5480 pwt. - 


1800 " 


11, $59.57. 


0. 53680Dmiii. 


hr. 36 mia. 




Ji. $.50. 


1. 96»6 cu. (I. 


e. 133 sq. id. W 


AH. 164. 


IS. $iaa..w. 


IS. 6316 pt. 


sq. yd. W8 


S 

3 


S00.S8. 
104.93. 


J*. $534.80. 
li. $55992.31. 
16. $33.07. 


/J. 793 qt. 

14. 300 qui, 
;j. 884 doz. 


7. l'^."Bhr.M 


4 


18 49. 


;?. 201.91. 


;6. 1008 gi. 


8. 14ft.'51iii. 


6 


34.95. 
39.70. 


IS. $9481. 

;9. 313.75. 


17. $1045.50. 

IS. B60 ri. 


fl. 3 gal. 8qv. 1 
10. ^ hr. 4 mia. 


7 




W. $38.86. 


79. 563 bbL 


8 
3 


$336.99. 
$84.58. 


SI. IM. 

ff. 8 yd. 


SO. SOboiea. 
HI. $39.35. 


48BOC 
11. 41 lb. 8-96-* 


10 


S3. 188.3 acrea. 


gS. 3160 Bh. 


IS. 3pli, 4qt, 


11. n)04.uni. 


SI 193,35 lb. 


S3. $433, 


13. 2td.9ft.iffl 




S5. $.75. 


?.^ 2419200 BM. 


in. 


Art, 165. 




S5. 36 Botllea. 


14. 4 da, 14 hr 


S. t2.87. 


Art> 17i. 


f6. $17.64 


42mia.4Si 


3 14.76. 


1. $117.35. 


S7. 1930 rd. 




4. i|a.93. 


S. $1489.48. 


SS. 5760 Bq. rd. 


15. 14.4 oz. 


Art. im 




fi. 141b. I 
33 er. 


oz. 18 pwt. 


!1. 3271 do«. 
!S. 351 score. 


S. 3 hlid. 




e. 35 T. 1 


cwt, 70 lb. 


13. 32 reams 7 qiu- " 


3. 49 bu. 3 pk 
^ B65da.6br. 


7qt. 


7.-85cwt, 
8. 12 lb- 6 


37 lb, 15 oz 
oz. 


Bh. 
14. 151 ban. 8 qui. 


18mln 


9. 301 biL 




75. 34 yd. 1 ft. 6 in. 




ASbbo. 




10. 888gro 


Idoz. 4. 


16. 


InU. 

H 





■ 


f ~ 

ANStVESS. 




J 


iJ:fiS» 


5 


\. 


IS 


80 Cd. 5 od, ft. u 


» 


i!8125 




cu. ft 


19. 8 eq. rd. 25 >q. yd. 


Jl. 


.26166-1-. 






4 sq. ft. U2 sq. in. 


I^ 


.83026-1- 




Art. 203. 


SO. 29 cu, yd. 8 cu. ft. 




01 






SI. 343 Cd. 84 CO. ft. 


u. 


156S5. 


S 


4 yr 3 mo. B da. 


ts. 6 «d. ft. 






S 


9 yr 8 mo. 39 da. 


£f. 31.72 quintals. 


16. 


is. 


i 


10 yr. 3 mo. 5 da. 5 


S4. 77pt.aqt. 


n. 


.3135. 






as. 4 lb, 1 OS. 3 pwt. 
se. 8 wk. i da. 


IS 


H- 


6 

7 


175 da. 
358 da. 


19 


I 


S 


13 fi. 4 mo. 31 da. 


e?. 7hr. Blmin-lSBec. 




Mf 






*». la mo. 


SI 


11- 




Ai-t, 204. 


en. 30 reama 15 qui. 7 


ss. 


s 


31hbd.40gal.3qt: 


30. 250 bu.* 
37. 846 bu. 


as. 


A 




60hhd-40gal.: 
Mbhd.59gaJ.Iqt 


Sg. 304bbH6g(a.8qt. 




Art. 201. 


3 


17 rd. 1 yd. 1 ft. S 


S3. $818.34. 
34. «4eB.44. 

as. »i»oo.eo, 

36. $201.60. 

37. $1052. 
3,!. *89. 


3 
4 

'. 

7 


100 bu. 45 lb. 

$130.48. 

$01,50. 

10 gro. 8 doz. 6. 

IS hr. 38 mm. 


4 


51 Vd. 4 yd. 1 ft. « 

66 cu. yd. 36 CO. ft 
184 ca. in. 
133ciLyd.25ou.ft. 


;». $230.50. 
.*0. $5445. 
-*/. $7. 
4£. 1185. 


S 
9 


00 gal. 1 qt. 

33 cwt. 84 lb. 14( 


5 


3dB.90hr34mia. 
8da.I8hr. 42niJn. 


JO 


19 Cd. 3 od. ft, 13 
cu. ft. 


C 


476 Cd. 8 cd. ft, 8 
cu. ft. ; 


*f. $30. 

44. $28,80. 

45. $84, 

fi.tfrm. 


11 


33 yd,.3 ft. 10 in. 




635 Cd. 2 Cd. ft. 


IS 


3hhd. 17gaL 3qt. 
3gi. 

A It. 202. 


7 

f 

10 


1 lb. 7 01. 13 pwt. 
56 T. 8 cwt. 
4331b. 

2 hr. 9 min. 36 see. 

101!) 


fi^; *87;82. 


s. 


71 lb. 8 oz. 

25 Cd. 6 cd ft. 4 


IS 


7 hbd. 53 gal. qt 

Ipt, 
1 mi. 140 rd. 13 ft. 

2.4 in. 


SI. 8 gal. 8 nt. 1 pt 
SS. 184.80. 


^_ 


CO. ft. 

4 T. 16 cwt S lb 


13 


,irf. SOO, 


s. 


12 oa. 

13 Bq. yd. 8 sq. ft. 


15 


37 A. 140 Bq. id. 
11 ft 10.56 in. 


'- (■ 




133 eq. in. 


m 


8.24 gr. 






8 cwt. 41 !b. 10 01. 


17 


13 mo., or I yr. 


s. A- 


10. 


6 lb, 3 oz, 10 pwt. 
1 wk, 6 da. 5 hr. 17 


18 


$196.80. 


■••ft. 


11. 


19 


$125.35. 


J. J. 

8.1. 
7. ». 




min. 16.8 see. 






If. 

IS. 

li- 


30 br. 34 min. 

18? Al. 1 qt 

8gd:8qt 


X 


Arf. 20S. 

41 gal. 3 qt 1 pt 


** 


IB. 


3 


64 yd. 2 ft. 8i in. 








■ 


mi^^H 



i. 49 ml S qt. 1 pt, 
B. W Eti. 1 1*. 5 ql I 


M. $2B55. 
M. $447 99. 


17. 623 b«"d ft. 
J*. $9.90. 


P»- 


fi 1321 A. 


19. $9.43. 


fi. 6 T. 10 cwt 75 lb. 


tS. $11.70, 


£0. S15botudft36)av 


7. 5Cd, 3i)d. ft, Ucu, 




ft. 


ft. 


J*-(. ?3<. 


Ci. tlBl.53, 
«S. $374,824. 


S. 81 bu. 1 pk. 5 qt. 


3. 19760 cu.iiL 


88 bu! I pk. qt 

1,9 pt.: 


6. 208cu.yd. 

7. 3 cu, yd. 28 oo. ft. 


Art. 299. 


S8 bu. 3 pk. 2 qi. 

9. l3 yd. ft. 6H in. i 

B yd, ft. 2(1 In. 

10. 1 Cd. 3 cd. ft. a cu. 

ft, 
21. 1 ca. 17 pwt. 4 ET, 
It. ITBOruiiB, 
«, 6 ewt, 64 lb. 12! oi. 
J4. 41 ml. 213 Td. 5 It, 

6 in, 
15. IM A. 35 sq, rd. 

a4,48q- yd. newly. 


3. 374Ag»L 


397 en. in. 

8. 7 cu. yd. 11 CO. ft. 

200cu,ln, 

9. 5 cu, yd, 35 cu, ft. 


4. 6 bbL 

5. 64! thd. 

7: 3? e»i. 


10. 1 hr, la mln, 
//. ISA Cd. 
if. 8 ft, 
13. «13.!8, 

7,^. $ieo.Ga 


S. $14.96. 

10. 318fl ca. ft, 

11. 8888.1 ca.ft. 


IS. a Cd. 

Jfi. 49^ perches. 

17. t4iti,ia. 
J5. ieo.90. 

19. 8 ft. 

a?. $1G07.82. 


^i«. S30. 


Art. 218. 


e. 830 btL 
7, 320CU. ft. 


S. 64 ft. 
4. lOeO liles. 
«. $608,40. 


tl. $379.08, 
*f. 108 cans. 
SS. $471,66i. 
^i 13miQ. 


S, 1881 bu. 

9. 16 ft. 
JO. 193 bn. 
11. 3 ft. 


6. t65.48. 

7. 33iacr« 


£J. fl63A perches. 
S7 3143 cu ft ■ 


jf . 108| bu. 
IS. 56,7bu, Bpplea; 
73 bn. barky. 


«, 3131 sq. a 


■ $833,20, 
Art. 226. 


H. $1920. 


9. (3568,75. 
10. S2rd. 


15. 173.35. 
je. 205.06. 
n. $256,(». 


Jf , 83 yd. 


3 


13i board ft, 

'it ■■ 


JA SOAbM. 
19. 6971 tona 


13. fl5,50 


t 


SO. 537.1 bu. 


7^. 431 yd. 

/5. $111.10, 


6 
8 


i^ ii 


ei. 386,14 bu. 
££. $30.68. 


iC. 31,39H square 


,9 


aa 


U. tS7. ^ 


i7, $13957- 


10 


288 


££ 270 tons; $14^9. 


J*. 79 planks. 


n 

IS 


73 
$4 30. 


SS, $14.75. 
27. 83.58 tona. 


19. $188, 




$15.75. 


is. 1,792 ton* 


£0. 840eods. 


IS 


$6,14. 


89. $i93eai. 


Sj. IJSifl BhinglcB. 


16. $1,06. 


W. 983«^. 






' ' ' • f I 



> ■' : ♦. »' /. r. c^. 



(/ 



j.vsiv^jrs- 



fl40. dja 
4. ♦ttin.p.w.; 

14365. 
$4.52. loBB. 
$945.40: 



t. $S.05. dis. ; 

$361.35, pro. 
a. $6.27. dia.: 

*5ei.23, pro. 

4. IU.70, diB.; 
$672.90, pro. 

5. $19.44, die. ; 
$10a0..56, pro. 

6. $15.03. dis.; 
$859,98, pp.. 

7. $13.54. dis. ; 
11336.40. pro. 

S. $!«. di».; 

|402, pro. 
9. $31.93. dis. : 

$918.07, pro. 
iO. $20.51. 
i/. $1473.88. 
-' $32. dis. 

$M8, pro. 
U. $.91), (liff. 
«. $.152.44. 
16. $8.55, dis.; 

$a91.45, pro, 
le. $9.22, dis.; 

$670.78, pro. 
i7. $9,985, dis. ; 

$1240.035,p™. 
IS. $8.73, dis.; 

$1491:25. pro. 
19. $3,443, Ais. ; 

$372,157, pro. 
to. $1614.47. 
fj. Mat., Dee. 15; 



SO i 



$13T643,pio. 
». Hal. June 18; 
50 dm., term of i 
da-: 
$50018, pnL 
SS. Mat. Apr. 8 ; 
46da^,leri]ior 
dL^; 
^42.53.^00. 



S. $1378.42. 

3. $381.04. 

4. $1205.52. 

5. $360. 

6. $3090.54 

7. $24a 

8. $564.93. 

9. Mat. Ma; IS 



$1278.75+, 

W. $584.20. 
IS. $194,836. 

Art. 323. 

S. $506,436. 



Art. 33S. 

- $34468.73- 
3. $16s96e5. 
.^ fl740.gain. 

Jit. 339. 

3. 136 ehares. 

at 10^ dis. 
102 ah&res, a: 

309f prem. 
J. 230 shares. 
.^ 3(M sfaarce. 

Art. 340. 



S. $700. 
S. $258a 
.4. $31.43, loss. 



«. 5|ft al 108. 
7|;S at 84. 

4. 8!6 bonds 

\t% better 
6% boil da 
^% better. 
J. 656 bonds 
j?^ better. 



S. $1601.98. 
S. $850.80. 

4. $481.77. 
a. $1195.40. 
G. $1194. 

7. $2486.60. 

5. $505.89, 
.9. $775-67. 
'0. $202.91. 
■■ $4764.84. 

$5158.24 
$6388.80. 
$479160. 



i. $1664.60. 

5. $3629.58. 

«. $979.85. 

7. $130903. 

S. $763.16. 

9. $1873.13. 

10. $316.45. 

?. 3 mo. 25 da, 
,;. 6 mo 36 di.. 

time of Cr; 
June 27. '81. 

Eq. time. 
i. Mav 5, 1883. 
S. 5yV. soda. 

fcota date of 

last pajm'k 

7. Nov. 86. 

Eq. time. 

8. 73 da., 

term of Cr, 
Feb. 26, 
Eq.time. 

9. Mar. 7, 



Ai-t, 3S7. 

S. Ang. 19. "81^ 



;. 180. 

e. 1738. 

S. 48, 

4. 100. 

5. 135. 

6. $601,20. 

7. 1241 ri 
S. 27.08. 

W. B) yd. 



11. OA, 
It. 240. 
IS. 0, 

U. 3, 



S. «100. 

* 431 T. 

5. tlS7.5a 

6. 23) bbi. 

8, «3r 

9. 15440.(12. 

JO. ilO.W. 

i:. |i84M. 

JS. 73 bii. 

J3. 24 men. 

J*. tl875. 

IS. 80 mo. 

I£. ^40. 

17. J52.T9. 

JS. 210 A. 

19. fsoam 

fV. SOOlites. 



.f. 660bn. 

5. 220* Cd. 

6. ticKisaoa 

?. 114? vd. 

fl. 2 oz. 10 pwt. 
;o. 20 men. 
11. 118*^ 
M. *6438.fffr^ 
W. 2| (!tt. 
J4. »709,87. - -- 

/b'. »120. 
17. $100, 

»! 8.116 ft. 

SO. 591 da. 

ei. «78S0. 

*f. J1728. 

S3. 339layd. 



14. 



V. 

701b. 







C'a. 



S. $102, A'. 
»14tl,'- 

. «22d0, 
A pays; 
$15, B pays 
lis. C pays. 
5. JO bn., A'b ; 
37ba., B-b; 
86 biL, C'8. 
e. 1804.71, A'b 
$167.40, B'8, 

Art. 3S9. 

S. 138fl; 1784; 
3186 ; 5625. 

S. 3375 : 6833 ; 



23,64.- 
C,.t69fl: 
.006040. 

». 6ir>w. 

W. ] 101018. 
II. 1068^. 

15. .ooiieodi 

J6. .000000015625. 

n. 46738.Boaaoa 

18. 831601). 

J9. 16,8056k 
SO. M,76099. . 

Art. 390. 



6 


263144. 




373348. 


7 


1B5312S. 


8 


6028568. 




13144356. 


10 


8.511808, 


11 


830.584. 


IS 


.431875. 


IS. 


060021,875. 


li. 


.000350047, 


15. 


43.875000, 


le. 


05757H. 


17. 


m 


IS. 


nni 


19. 


*KS?- 



s 


36, 


i 


40, 


5 


54. 




75, 




107. 




144. 




11,3. 


10 


14.4. 




8.05. 




145. 


IS 


100. 


li. 824. 


15. 


516. 


16. 


103,0. 


17. 


liOM8+. 



so. If, 

SI. 4,218+. 
SS. 2.68+. 
S3. 86.87. 

Si- 64. 
S5. 1. 

SB. 1.41ffl. 

S7. 1,7320. 
SS. 2.8284. 
4641. 

SO. 5,0990. 
31. 1008 ft. 



SS. 5 



. rd. 



SS. SOOJW. 

Si. 1451 td. 

35. $187,20: 

SB. 285 men. 



J. 45 yd. 

S- 35 ft. 7,84] 

5. 38 ft, 

3. 860 A. 6.661 



Art. 400. 


79. e ft. 5.8 in. 


64. 600 bu. w-t :i m. 378886ca.fh ■ 


3. 25. 

4. 55, 

5. 73. 

6. 83. 

7. 351 

8. 1598. 




14|t! lilid. 


180 bbl, pork; 


105 


$32.32. ■ 


tl 

SS 


.15. 

$82^80. 


183Hl.bl. flour. 

65. »S08126. 

66. 1590?, gul. 
6T. $30888. g-n. 


106 
107 


$5,91. ■ 
«14400. ■ 


S3 




6(l3|Rq.^ ■ 


Si 


13t%. 


106 


62 ^ mln ■ 

$4^,((aiDf ■ 


SS 


$3381.44. 


68. 2810 loDB. 




S6 


M. 


69. $133.35. 




Jw an Hcri. ■ 


9. \}. 


S7 


85.35 ft. 


70. $1210.59. 


III 


$117'7U.8B. I 


10. li. 


SS 


35 R. 


71. $80.44 


112 


J/ 143 + 




$142.60, 


7S. tl406.0a 


113 


men. m 


tS. 5.5. 


SO 


$16153.84. 


7S. $430.15. 


114 


$1.60. ■ 
I13S. 


JJ. .45. 


SI 


$886.95. 


74. 000 men. 


lis 


14. 2B4. 


SS 


fl|rd. 


75. 160 rd. 


lis 


17,88 ft. 


16. 1.259. 


S3 


flSi ft. 


76. 14 ft. 


117 


|5!J3.18. 


i6 I 5S1t 


H 


7 mo. 15 da. 


77. $3905. 


118 




17. i.sm. 


S5 


$333,331. 


78. 7454 raflH ; 






J*. 2-0800. 


se 


SS. 


$872.71. cost. 


Bin, p. JDti ^ 


29. 27.15. 


S7 


820^ sq. ft. 


79. 8 jr. 4 mo. 


$220£jU, M 


f». 608. 




$fl3.2a 


80. 2j[da. 


kuiuanl; V 


W 3 ft. 


S9 


$2i.wa 


81. 4 yr. 2 mo. 


$295.60. ■ 


ts. 12150 aq, ft. 


40 


575.99. 


8S. $2363.60. 

83. 37i%. 

84. $126.17. 


con.]., int., m 


tS. 5 ft. 81D. + . 


n 


653.86. 


$2315.56, ■ 




iS 


$455. 


SK?1 


Art. 401. 


A3 


1.20. 


85. 156. ft. 


u 


$33.77. 
193.60. 
.flO. 


sa. $616. 

S7. I5863A ft. 

SS. $390.19. 


preB.w'th; ™ 

$246.07, 
troediBC-tj 


J: r"' 


45 


«. 5Q0. 


47 


18875. 


89. $79.60. 


«28a.30, 


.*. $4200. 


4S 


6%. 


90. 46+%. 


b-k diflct; _ 


S. 1450. 


49 


1000. B; 
1500, C. 


91. $260000. 


$1836.80. ■ 


e. 560 A. 




92. 80 rd. 


proceeds; ^H 


7. J1.15. 


50 


.89. 


9S. $2037.75. 


$2252.30, ■ 


^. $82.32. 


61 


4S.60. 


94. $1.80, 


tuco. ■ 


9. 1280 id. 


BS 


1113- 


95. 1944 tile*. 


ISO. $2.16. ■ 


10. $79.64. 


55 


26455. 


S6. $1343. giiin; 


ISl. .033$ : ■ 


i/. $16.75. 


Bi 


ft. 


soils ■' 


$58.13. ■ 


IS. 8 A. 109J Bq. 


55 


818.77. 


97. 15SI*. 


ISS. $850.79. H 


rd. 


56 


15.25. 


9S. $1673.53. 


1..H8. 1 


w! 41.7 pclL 


57 
SS 


308.08. 


9'J. 31335. A-b; 
$380. B-H : 


iSS. $2266.6S|, 


■is. 1100 lb. 


59 


$370, C's. 


$3436.'66|. 


29. 21 dfi. 15 lir. 


60 


$66.03. 


ICJO. 173.569 bu. 


Hold for : • . 


61 


20 ?t. 


101. $71.25. 


$38.'i3..'i3l. _ 


es 


$439.84 


Wf. 860 acres. 


asking prion, M 


44min. 


as. $389.61. 


WS. ^89.75. 


J 



Art. 406. 

I*. IJft 

3. 13 in. 

^ 2Mrd. 

6. e73rd.5Ayd. 

e. 81 ch. 

^ri. 4G7. 



4. 13 A. 41.76 P. 
Ai-t. 408. 

S4 Bi], ft. 

15940. 

38( board ft. 



Jr(. 470. 

e. 3R1,635hq. ft. 

3. 17.82i A. 

Art. 471. 

.1. 15 ft. 10 9 iu 

4. 5 ft, 10.8 in, 

5. Gft. 

6. 7 ft. 8.66 in. 



Art. 472. 

4. 3t&3 A. 

5. 11459 A. 

ti. SSM A. 



4. 10.01 jd.; 
»lJ47rd. 

5. 10.0aSfL; 
BO-M»ft. 



fl. leei sq. ft. 

feet. 
7. Sul.V,QBq.tL 



3. 31.808 CI 

4. 8741 CO. 
J. t37. 

<;. $53.63. 



S. 39 27 CO. ft. 



Art. 4 Ha. 

S. 256J aq. yd. 



^ 58,1196 ci 
r. 38.125 uu, 
i. 51.3837 ci 



Art. 486. 

?. l4137JriLl 



An. 505. 

5. 178.597 m. 



I. 13.* 



OKm. 



.$.1.93. 
/i. 34.87417 Km. 
m. 147ja Km. 
id'. 150000 gq.m. 
li. 84 sq. m. 
15. 320488 CR. . 
76, 1512 sq. Dm. 
n. 73 m. 
W. 35.6ft4cu.m. 

«)! 4Si.9acu. in. 

SI. aum. 

$107,415. 
SS. 3677,021. 
SS. 14460 1. 
Si. 20 1. 
S5. 761. 

«e. 90 m. 

«7. 16500 Kl.; 

-IfiSOOOOOg.; 

. 165000000 dg. 

SS. $400. 



15,48 ft. 
-■ B.J28mL; 
24856au. 
3. 68.98 01.; 

16.»1 + m, 
J. 10.773 A.; 
"-^ i:33e8«q.ri 
5. 29999+ ■. 
e. -5237 HL 
7. 3239.44 ff.; 



eq. m. 
9. 160.00SH1. ; 
%mm gain. 

10. tl8.9<^ &g. 

11. $288,75. 

;•. $-.86a 

IS. $531.39. 

li. 1K6«; m. 

/J. *ma6. 

iti. $185.69. 
17. 487.7 tooB. 
W. $133.53. 
19. 4693bn. 
to. 3803.38 liters 
tl. 3.6 M. ton* 

Art. 509. 

1. 3307arpent8 
354 Bi| LoisM 
3Usq. ft. 24 

3(ffl3 a'.'73P. 
7.08 Bq. yd. 

Art. a 10. 

i. 42Bq.1ea,Bl«b. 
62600 sq. V, 
or. 391 SI. m 
2H5 A. 44 r 
19 gq. yd. 8 
w). n. 84.68 
aq. ia. 



Art. Sll. 


1 

47 


7880 ft, 6'. 


86. 29.15 ft. 


7«d. $308.05. ^1 


iS 


11130 pickets. 
$30-30. 


S7. $315.78 : 


ISO. $607^0. V 


1. »1SH. 




$473.8S ; 


IJi. 15 ft. ^ 


t. 187.615. 


4S 


$-83J. 


$710.53. 


«?. 3712O0 A. 


S. 1450' 




$1200. 


8S. $BO0,J'ly8a 


133. $040.87 pro,; 


4. t21.ia6. 


SI 


115G boards. 


S9. $.977. 


Bl do., wra. 


5. $31.60 + . 


B! 


52111 fq. yd. 


9(1. $5384.12. 


disc 'I. 


«. 11 lb. 8 cw. 7 


63 


$150,365. 


97. *830.415. 


i;?.*. $1295.54, 


,. iKio'f 


Si 


$1250. 


9i. $31.81 gmiD. 




65 


07 mpn. 


93. 391.B68I HI.; 


78 da., teria 


*. $83.50. 


S6 


$1600. 


$187.78 gain. 


of disc't 


0, 2070 vol. 


57 


831%. 


94. mn. 


ISS. $1881.66, pr.; 


10. »8.B0. 


S8 


nf. 


96. $318 81). 


30 da., tem 


JJ. 1 yrji mo,9d». 


69 


mda. 


96. 154 ft. 


diHc't. 


16h.Um.O0s. 


60 


so*. 


97. leSBharea. 


136. $13.50. 


13. Oou. rd.7cu. 


61 


$42,876. 


98. 8000 bu. 


i37. $03i gain in 
weamigthB 


ft.75aca.iii 


6S 


$511.86, N's 


99. $5785.20; 


li. 8 hr. 8 min. 




$5142.40. 


$56 8Dit 


IS. ahr.8miii.B6 




tax. 


100. $584,575. 


138. $532.18 + - 


nee. P. K. 


63 


4 jr. 8 mo. 6 




139. $i08a9.Ba 


/«. $800.01B+. 




da. 


lOS. $110.25. 


m. 27 da. 


n. $34.13 + . 


64. 793 Bq. ft. 


103 $121.57. 


HI. 2mi ca. n. 


M. f.W.OOi?. 


6S 


70 ft paid. 




14!. $838.26. 


I'j. 424.88775 A. 




$2800. A's eh. 


105. 50 ». 


7AJ. 4.5ift,Sgain. 
i«. 5 ft. 8 in, +. 


to. fM.76. 






106. 141 yr. 

107. $187.29 + . 


tt. *504O.58 + . 






lis. 20 ft. 


Si. 3jS- ft. 






lOS. $608.23. 


y«- 5mo.4da- 


§3. I173.3S. 


67 




109. $23486. 


147. 1601.80. 


t*. fsi^sio. 


6S 




no. $1295.51. 


i^. 43.65. 


«fi. jaoio. 


69 


gf^r- 


111. $2106. G'8 ; 


149. 931503. 


fS. 151. 


70 


$1300. D'H : 


;5(7. 39083.617. 


*7. ISB..-)?. 




$9.80, etc 


$982.80. C'8- 


Wf. 2735.838. i 


tS. 933.68. 


71 


$14360. 


IIS. 81 da. 


m. 39,156. A'a; 1 


fS. 1.484875. 


7S 


B-i. 


US. 211%. 
114. $1875. 


46.987, B'b; 


»?. A, iDiM^ased 


75 


63.65, Cb: ( 


JJ. A. dimia. 


74 


soaVi lb. ■ 


115. a yr. 8 mo. 


70.48, Vt. 


SS. m da. 




116. $3e.e.'i. 


IBS. ft. 


J3. 9H bn. 


76 


$10203.947. 


117. 5238.169. 


i54. 2 ft. 


SS. 185 lb. 




62 du., teem 


118. $653.86. 


J55. 13150 sq. ft. 




of credit. 


119. 106.68}. 


156. 40 yr. 


as. $1584. 




Mar. 3, time 


ISO. 604.71. A-8i 


M7. i, 72 ; a, 30. 


J7. $5.35. 




of payment. 


187.48, B'B. 


ISS. 6i. 


SS. 8.07887. 




$3580. 


121. .28 A. 


i59. $4661. A's; 


J9. $1744.0598 + 


73 


2400 bbl. 


IS2. 13. 


$888J. B'a ; 


*?. $395. 


79 


$1388.53. 


ISS. $598.70. 


$10 per bbL 


41. S60 rd. 




34 men. 


ISi. 194.63. 


160. $1.80. 

161. $2023.22. 


if. $2.54 




$328»4.73. 


m. 1.31 rd. and 


43. $53.1665+. 


SS 


|5ill.4a. 


rd. 


169. $100. 


44- $190.35. 


S3 


m. 4000. 


m. .012.1, rate; 


Si 


8B.35 ft. 


m. 280 lose. 


$05.3.5, A'sl, 


4<!. £00. 


85 

m 


25 ft. 


m. $394.84. 


m. $7350. 7S.^ 
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